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Control-dollars frequently bring annual invest- 
ment returns of 100°) or more. When you buy 


adequate.well-applied steam plant controls.vou 
increase your dollars’ ability to work usefully 
for you. 


That's where Bailey can help: Bailey Controls 


: ean give you a better control-dollar efficiency. 
: Here's why: 
1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 


a Bailey Engineer's recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and cortrols can offer as broad an 


experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company's 
sales-service engineers are located in more 
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This Bailey Boiler Control Panel in a 
mid-western industrial plant saves 
fuel and insures safe operation of a 
100,000 Ib per hr, 175 psi, sat., pul- 
verized coal and gas-fired boiler. 


industrial centers than those of any other 


manufacturer of boiler control systems: you 


get prompt, experienced service with a min- 


imum of travel time and expense. 


For better control-dollar efficiency —for more 


power per fuel dollar, less outage and safer 


working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey 
Engineer to arrange a visit to a nearby Bailey 


installation. We're proud to stand on our 


record: “More power to vou!” 
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Single Row 
Ball Bearing 


The right “dress” 
for every job —— 
available 
as accessories to 
New Departure’s 
basic ball bearing. 


Let us tell youmore 


NEW DEPARTURE 
BALL BEARINGS 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 


Advertising 
Canada, 75¢ 


Northampton 
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This water cooler 
has a Longer, Better Life... works less each day 


SPONGEX 


CELLULAR RUBBER 


Corrosion...deterioration...mechanical failure...repairs and parts ¢ 
replacement —an inevitable sequence wherever moisture con- 

densation collects. It’s a problem particularly troublesome in refrig- 
erating equipment—but not in this Westinghouse water cooler! 


Westinghouse has given its cooler a wardrobe of Spongex cellular 
rubber. Exposed cold surfaces—tubing, valves, even the 
waste water drain—are ccvered by custom molded Spongex parts. 
These Spongex parts not only prevent condensation but 
their insulating qualities increase refrigerating efficiency. For this 
cooler, Spongex means a longer, better, more efficient life. 


The Westinghouse Wardrobe of SPONGEX 


Tube insulator— 
covers cold water tubing that supplies the drinking bubbler. 
Regulator valve cap— 

covers the cold surfaces of valve. Elasticity and flexibility of cap 
makes it easily removed for valve adjustment. 


Water valve cop— 
covers shut of valve cuntrolling water flow to bubbler. 


Basin drain insulator — ‘ 

covers exposed end of the waste water drain. 

Basin drain seal— 

forms a water tight seal between bottom of the water cooler basin 
and top of the drain. The compressibility of Spongex compensates a 
for variations in the clearance between basin and drain. 
Door gasket— 
forms an air tight seal for the door opening into the cold storage 
compartment. The gasket also seals off the insulating air space be- 
tween the inner and outer panels of the door. 


Perhaps Spongex can help better your product, too. We would be 
happy to hear from you. 


The World's Largest Specialists in Cellular Rubber 


THE SPONGE RUBBER PRODUCTS COMPANY 
501 Derby Place, Shelton, Connecticut 
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came water- 


soaked. 
sultant rust 
clings to it. 


Insul-Mastic Co 


The re- 


_ Mastic Type “D” 


Inadequately weatherproofed insulation 
leads to trouble . . . trouble that can be 
averted by Insul-Mastic Coatings. 

In more and more industrial plants, en- 
gineers are replacing their watersoaked 
insulation . . . using non-absorbent Insul- 
. and in places where 
more insulation is required, new, dry con- 
ventional insulation is being protected with 
Insul-Mastic vaporseal and glass membrane. 

Recently in a large plant the steel shells 
of huge fractionation towers were very 
badly rusted and pitted because of water- 
soaked insulation. An inferior coating over 
the insulation had permitted moisture and 
rain to penetrate. To prevent further damage 
to the shells, the insu'ation had to be 


OF AMERICA 


OLIVER BUILDING PITTSBURGH 22, PAL 


Representatives in Principal Cities 


removed. 

Where temperatures did not exceed 225° 
F., Insul-Mastic Type “D”, the spray applied 
cork filled, non-absorbent insulation, was 
applied. Where temperatures exceeded this 
figure, standard thermal insulation was 
applied and sealed with Insul-Mastic vapor- 
seal and glass membrane. 

Engineers are preventing this situation 
from occurring in their plants by specifying 
Insul-Mastic high quality, homogenized 
Coatings, when working out the plans for 
the insulation and protection of new units 
and equipment. 

There is an Insul-Mastic applicator near 
you. Write for his name today and check 
the condition of your insulation now! 


oration 
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The new pot lines at the Jones Mills plant of the Reynolds Metals 
Company add greatly to our country’s supplies of aluminum. Note the 


tremendou: copper bus bars required to feed electricity into the 
“pots” from which aluminum ingots ore poured. Thee Revere par- 
ticipates in the government-inspired i in 


it takes a lot of 


REVERE COPPER BUS BAR 


to increase aluminum production 


@ The Government has directed Revere to produce mii- 
lions of pounds of copper bus bar for the new aluminum 
plants being put into operation in order to increase the 
output of this light metal that is so essential to defense. 
Copper is the ideal metal to carry the heavy currents re- 
quired for the “pots” that produce aluminum from the 
ore. Thus aluminum and copper are intimately linked 
together. Aluminum is used in planes, ships, weapons, 
missiles, ammunition, and in many other defense appli- 
cations. Cor ger, best of all the commercial metals in 
electrical conductivity, likewise has many vital tasks to per- 
form for our armed forces, afloat, ashore, and in the air. 

Revere is glad that its large capacity for the production 
of bus bar is so valuable in these times; in our long history 
of over 150 years of service we have ities given every- 


4-Janvary, 


thing possible in times of our country’s need. However, 
we are regretful that today’s government requirements 
materially limit our ability to fill civilian orders. We look 
ahead, eagerly and hopefully, to the time when the pres- 
ent urgent demands are met to such an extent that orders 
for bus bar and other Revere p::sducts can be filled more 


REVERE 


COPPER AND BRASS INCORPORATED 
Pounded by Paul Revere in 1801 
230 Pirk Avenue, New York 17, New York 
Mills: Balts.ws Md.; Chicago and Clinton, Detroit, Mich; 
Les Angeles ax ¢ iverside, Calif.; New Bedford, Mass.; Rome, N. Y., 
Sales Offic. Principal Cities, Distributors Everywhere. 
SEE "MEET THE FaeSS” ON NBC TELEVISION EVERY SUNDAY 
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FRACTIONAL Wo, 


SMALL GEARS Give 


The Extreme Precision Required For 
Governors By 


Intricate mechanisms like those made by Woodward 
Governor Company of Rockford operate more accurately 
and dependably because of G.S. Fractivnal Horsepower 
Gearing. These excellent hydraulic Governors are used 
extensively on stationary diese! engine electric —— 
units. Taey have gained an enviable reputation for smoot 
trouble-free performance. 


if decidedly better Small Gearing is an important consid- 
eration in your business, too, check up now on the superior 
skills and facilities of G.S. Here, eager to serve you, are 
men, methods and machines developed to the highest 
ad known degree of accuracy and efficiency in the speedy, 
economical mass production of Fractional Horsepower 
Gearing. Our Small Gear specialists will gladly help you 
with ideas, suggestions, and cost estimates. Send along 
your problems or drawings and specifications today! 


Free new 6-page folder 
illustrating and describ- 
ing G.5. facilities, Small 
Gearing and applica- 
tions, together with 
handy charts. Will you 
ask for it on company 
stationery, please? 


Lr Inc. 
Spurs Helicals - Internals - Worm Gearing - Racks - Thread Grinding 
ae MEDILL AVENUE 47, ILLINOIS 
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How do the drives from the power source in the ma- 
chines you design score in this “driving” test? 


1, Do they transmit power positively and efficiently with- 
out costly slippage? 

2. Do they assure positive, precise timing of machine oper- 
ations .-- constant maintenance of speed ratios? 

3. Do they have maximum shock absorbing ability? 

4. Do they require only infrequent, low-cost, easy 
maintenance? 


5, Are they compact .-- do they transmit large horsepower 
in limited space? 


6. Are they sturdy and reliable . . - do not fail suddenly. -- 
will take abuse in emergencies? 


7. Can they be lubricated for long life... are not affected 
by oil of grease? 


g. Are they not affected by static electricity --- free from 
fire hazard caused by overheating? 


g. Are they the quietest medium obtainable in operation 
. free from vibration? 


10. Are they simple to install and replace? 
11, Are they long lived . - - of all-metal construction? 
12. Do they allow for variations in shaft setting? 


13. Are they free from pre-loads that shorten shaft 
bearing life? 


14. Are they free from power loss, regardless of adjustment? 


To find out how your drives rate, see opposite voor 
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Oktahorme City hes o conveniently located American Blower Branch Office to 
vide .o with dete and equipment for air handling. You can reach Americon 
Bio er in Cx'ohome City by calling 2-0695. In other cities, consult your phone book. 


Ability to place heat where it’s wanted 
and in the quantity needed is an 
advantage that makes American Blower 
Unit Heaters ideally suited for heating 
such large areas as warehouses, garages 
and auditoriums. These dependable unit 
heaters force heat down to the working 
level, heat up quickly with little time lag. 
They are low in first cost, and deliver 
more heat per pound of material than 
any other known system of heating. 
Models available for steam or hot-water 
heating systems, also self-contained 


gas-fired models. 


DUST PROBLEM? 

If you have a problem along the lines 
of dust and fly ash collection, American 
Blower will be glad to help you. We 


have a wealth of experience in this field 
that covers not only dust and fly ash 
removal in industry and public utilities, 
but also the recovery of valuable 
materials from air. In addition to local. 
on-the-spot assistance from our branch 
office personnel, a modern, fully equipped 
dust laboratory is maintained in Detroit 
to serve you. 


If you're faced with the need of ex- 

nding or enlarging power plant 
cilities, consult American Blower. 
You'll find our Mechanical Draft Fans 
help you meet the most exacting power 
plant requirements. High static efficiency, 
low RPM, low tip speed and low inlet 
velocity are but a few of the many 
reasons these fans have enjoyed such 
wide acceptance. Types for both forced 
and induced draft work. 


YOUR BUSINESS 


No matter what business you're in, you 
can count on American Blower heating, 
cooling, drying, air conditioning or air 
handling equipment to do the job better, 
more economically. Phone or write our 
nearest branch office for data. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of Raptor & Stavdard Sanitary 


YOuR BEST. 


sur AMERICAN © BLOWER 


Dust Collectors 


AIR HANDLING 


EQUIPMENT 


Serving home and industry: AMERICAN BLOWER ACME CABINETS + CHURCH SEATS + DETROIT LUBRICATOR NEWANEE BOWLERS ROSS HEATER TORAWANBA (ROK 
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Use existing steam lines to 
at low cost! 


You’re ahead 4 ways when you 


SELECT SERVEL 


AIR CONDITIONING EQUIPMENT 


EXCLUSIVE ADVANTAGES OF SERVEL “ALL-YEAR”’ 
AIR CONDITIONING MAKE IT YOUR BEST BUY FOR 
TODAY— AND FOR THE YEARS AHEAD! 


Servel air conditioning .units can be 
connected to your present source of 
steam to give you air conditioning at 
nominal cost. Servel ‘“‘All-Year” Air 
Conditioners also operate on gas, oil, 
LP gas, waste heat, or steam from 
any source, at any pressure. With this 
multiplicity ef fuels, Servel lets you 
use the most economical energy source. 


Servel has the model to do 
your job better! 


Do you have a problem in your plant 
that could be solved by the use of chilled 
water in one of your processes? Servel 
has the unit to remedy it! What do you 
want to air condition .. . a factory space, 
a store, an office? Servel has the unit or 
combination of units to provide eco- 
nomical air conditioning how and where 
you want it ! You may have cooling only 

. . a year ‘round combination of heat- 
ing and cooling . . . or combination units 
for vibration-free multiple floor air con- 
ditioning. 


Servel moving design 
cuts maintenance costs 


bas 


we. 


Operating on the famous absorption 
principle, Servel units deliver quiet, 
continuous, vibrationless operation 
at peak performance . . . year after 
year ... and, because there is nothing 
in their cooling systems to wear out, 
require a minimum of maintenance! 
Operating within a vacuum—they 
are absolutely safe. 


werranty 


Servel’s refrigeration unit 
is warranted for five full 
years! Five times as long 
as all other comparable 
air conditioning units. 

SELECT SERVEL ... 
the air conditioning that 
offers low operating costs, 
proven dependability, 
quiet, vibrationless oper- 
ation—and an exclusive 
5-year warranty! 


Write for the amazing cost-cutting facts about 
Servel Air Conditioning today! 


SELECT SERVEL . oir thet low w operating costs, 


Servel, Inc., Dept. ME-1, Evansville 20, indiana 
Gentlemen : 


I’m interested in more information on Servel’s new, low cost air 
Rush me details on ( Industrial ( ) Commercial 
Air Conditioning. 
Name 
AIR CONDITIONING 


Made by the makers of the famous Serve! Refrigerator 
SERVEL, INC. * Evansville 20, Indiana 


State.____ 
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Keep 
Heat Transfer 


Surfaces 


SPECIFY 


Exchangers 


IF you are all “gummed up" with a tough heat transfer problem, 
Vogt Scraped Surface Exchangers will provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the highest rate of heat ex- 
change between the product and the cooling or heating medium. 
The scrapers also continuously agitate the fluid and assist re- 
moval of solids from the unit. 

DOUBLE PIPE EQUIPMENT is available in two types; EXCHANGERS, 
for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids; and CHILLERS, for use with volatile 
refrigerants such as ammonia, propane, and Freon. Both types 
have 8” jacket pipes and 6" inner pipes with scrapers. 

SHELL AND PIPE TYPE UNITS are designed for use with volatile 


*DOUBLE PIPE UNIT. Drive end close-up of 12 section unit under 
shop. refrigerants and for heating fluids with steam or similar heating 


test in our 


mediums. They consist of large welded shells each containing 
seven 6" scraped pipe sections. 

Vogt Scraped Surface Exchangers serve profitably as oil chillers, 
crystallizers, and heaters in many pr in the petrol and 
chemical industries. Their application to your heat ‘trensher prob- 
lems will receive the prompt attention of our Engineering staff. 


Write for Bulletin PE-1 
HENRY VOGT 


MACHINE CO. 
LOUISVILLE 10, KENTUCKY 


of fina ite NEW YORK © PHILADELPHIA © CLEVELAND © CHICAGO 
LOUIS @ DALLAS CHARLESTON, W. VA. 
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LINK-BELT RESEARCH AND 
¥ ENGINEERING WORK FOR INDUSTRY 


BEFORE 
and 
AFTER 


Contrast laborious hand pouring 
with Lirk-Belt mechanization! 
Pourers now ride on platform con- 
veyor synchronized with mold 
conveyor. Ladle is suspended from 
overhead carrier. Note complete 
absence of smoke and fumes. 


YES, foundries now produce betier castings at lower cost 


And mechanization by LINK-BELT has also And the foundry is only one place where Link- 
made foundries all over the world a Belt research and engineering have played a prom- 
better place in which to work inent role. Throughout industry, in factories, mills 


and mines, wherever wheels turi: and materials are 


Increased production . . . greater worker produc- moved, you'll find Link-Belt equipment at work. 


tivity . . . reduced labor turnover. Today's modern 
foundry has accomplished all these through mech- 


LINKA©@}BELT 


Conveyors eliminate up to 80°% of the back- 


breaking manual lifting and carrying. The floors tinue... 
are far cleaner, and the air far clearer. for Materials Handling and 
Power Transmission Machinery 


Link-Belt foundry specialists have pioneered 
many of these advances. Preparing sand .. . carry- 


ing molds . . . conveying and separating sand and 
LNK-BELT COMPANY: Chicago 9. Indisnapolis 6, Philedelphie 


castings —all these jobs are done mechanically, 40, Atlanta, 13 5. San Francisco 24, 
efficiently by Link-Belt equipment. Angeles 33, oronto 8, Springs Africa). 
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In fluid cat cracker service at a mid-western 
' refinery, a 3500 hp Elliott multi-valve conden- 
sing steam turbine driving an Elliott multi-stage 
blower, with a capacity of 50,000 cfm of free air, 
has shattered a world’s record by piling up 677 
days of continuous operation. A Ross Exchanger 
has the job of protecting the lubricating oil 
temperature. 

At the world’s largest pipe mill in Ohio, four 
600 hp Elliott multi-stage steam turbines (inset 
photo) are driving four Elliott multi-stage 
blowers rated at 29,750 cfm each. These, also, 
have the protection of Ross Exchangers. 

Just as Ross Exchangers are doing a job for 
Elliott in these and other important instances, so 
can they become key accessories on your turbines, 
compressors, engines and hydraulic machines .. . 
no matter what field they're serving. 

You'll find more Ross Exchangers as built-in 
components than any other make. Ross standard- 


STAND ARL AMERICAN BL ABINETS HURCH 


...Elliott turbine-driven blowers depend on 
Ross Exchangers for lube oil temperature safety 


ization has accomplished this. 

Literature describing these units will be mailed 
promptly at your request. Ross HEATER & MFG. 
Co., INc., Division of American Radiator & 
Standard Sanitary Corp., 1398 West Avenue, 
Buffalo 13, N. Y. In Canada, Horton Steel Works, 
Limited, Fort Erie, Ont. 


Senung home ama industry 


LUBRIC ATOR REWANEE ROSS HEATER TONAWANDA 
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TRANS 


Developments 


The same is 
applied in effecting a 
seal of lubricant 


the Coup- 
is in sealing 
“a Mason jer. 


Positive Sealed-in 
Lubrication Prevents 
; Wear And Assures 
Continuous Performance 


_ As the coupling rotates, the lubricant is forced over all 
the crowned surfaces of each tooth, effectively 


‘ lubricant is distributed evenly through the pumping out moisture and foreign matter. 
. action that continually occurs between the load-carrying The Correct Combination of These Two Major Improve- 
surfaces, even during frequent and sudden reversal. Hub ments by AMERIGEAR Engineers Lifts Power Transmis- 
seal is held securely in place by special groove incorpe- sion to an Efficiency Never Before Attained. 


AMERICAN FLEXIBLE COUPLING COMPANY, erie, pa., u.s. a. 
Originotor of the AMERIGEAR Fully Crowned Tooth © Sales Offices in Principal industrial Centers 

APFRIATE J. A. ZURN MEG. CO., ERM, PA. Exclusive territories on these couplings available. Write, wire or phone for details. 

AMERICAN FLEXIBLE COUPLING CO., ERIE, PA., U.S. A. 


_ * Please send me further i ati garding AMERIGEAR 
send Thig «COUPLINGS with the Fully Crowned Teeth and Catalog No. 501. 
for Name Title 


City State 
Please attach to your business letterhead. 


é 
2, 
= 
tinuous Tesearch and developmen, keyed to Achieve higher 
stticlency in o4 Power, the Amerigeg, Fully 
Amerigec, Fully Crowned Tooth ig on Tequest, 
of recent to 
ing design... 
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-fitting om wear. This 
the tight nting excess Ls 
4 ug 
Address t ji 
Coupling 


Reproduction machine's speed easily set for various 
kinds of paper, with electronic Thy-mo-trol* drive 
Reproducing “short-order” copies of virtually 
any kind of printed matter, drawings, ete. is the 
function of Ozalid’s new Ozamatic machine. 
One secret of the versatility of this and all other 


Ozalid machines is G-E Thy-mo-trol drive. 


Speed of the machine must be matched to the 
type. weight, and thickness of paper being used 
in each copying job. The simplicity of the Thy- 
mo-trol drive permits the operator to make the 
proper speed adjustment quickly and accurately 
simply by turning the speed-control knob. Thus, 
the machine can handle a great variety of copy 
jobs quickly, and with little training required 
for the operator. 


The electronic precision of Thy-mo-trol, one of 
G.E.’s adjustable-speed family, has helped many 
equipment manufacturers improve the perform- 
ance of their machines by greatly increasin 
their versatility and accuracy. And G-E ade 
justable-speed drives are helping manufacturers 
in every field to increase production with im- 
proved quality control, saving scarce materials, 
cutting rejects, and making existing machinery 
more flexible. One or more of this versatile drive 
family can probably do the same for you. Best 
way to find out is to mail the coupon below. 


G-E Adjustable-speed Drive 
Machines’ Versatility, Accuracy 


ON THE OZAMATIC, (zalid’s new desk-top machine, the operator 
quickly and accurately selects the desired speed—from 0 to 30 feet 
r minute-—simply by turning the speed-control knob, Electronic 
y-mo-trol drive—-standard equipment on all Ozalid machines 
who pioneered its use on reproduction machines does the rest. 


Schenectady 5, N. Y. 


© for reference only 


NAME 


COMPANY 
ADDRESS 
city. STATE_ 
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WHICH DRIVES ARE BEST FOR YOU? 


This 26-page monval will help you 
decide. |t shows you how to go about select- 
ing the right drive. The handy drive chart 
included is worth your detailed 
Bulletin GEA-5334. Check here 


General Hectric Company, Section F 646-17 


Please send me the bulletins checked: 


O for planning an immediate project 


THE ACA MOTOR—Speed ranges to 20:}—An 
odjustable-speed a-c motor. Speed range 3:1 


or 4: 3 for op 
from 6:1 to 20:1. Bulletin GEA-4883. Check 


THE SPEED VARIATOR—Speed ranges to 40:1 
—An adjustable-voltage d-c drive that uses a-c 
power. Speed ranges 8:1 to 40:1 and beyond. 


Bulletin GEA-5335. Check here.......... 


THY-MO-TROL*—Speed ranges to 100:}—The 
most occurate, most versatile, and fastest acting 
of all G-E adjustable-speed drives. Speed 
ranges of 100:1 or better. Bulletin GEA-5337. 


_ ELECTRONIC SPEED VARIATOR—An electronically 
controlled version of the Speed Variator thot offers 
most of the features of Thy-mo-trol for applications 
in the 15 to 60-hp range ot moderate cost. Bulletin 
GEA-5336. Check 


ew is the Genero! Electric Company's registered trode- 
for its electronic motor-control system. 


Headguarters gor ELECTRICAL ADJUSTABLE-SPEED DRIVES 
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no other coupling 
costs as little to 
use as FAST’S 


With Fast’s Couplings you get the lowest coupling cost 
per year that modern engineering can provide—because 
Fast’s normally outlast the equipment they connect. That 
means their cost can be spread out over 20 years or more! 


As two users recently said: 

"We've had this Fast’s Coupling since 1930... and it's 
apparently going to last forever. [Wish] the other equipment 
caused as little trouble!” ... "We have two Fast’s Couplings 
... they are the only equipment so trouble-free we long ago 


forgot we had ‘hem! 

If you want lower costs, freedom from coupling shut- 

anpaae downs and dependable coupling engineering—specify 

PHERICAL BONE FACES } Fast’s. For complete details, mail the coupon for Fast's 
MAVE SAME AXIS\ free catalog. Do it today! 


KOPPERS CO., INC., Fast’s Coupling Dept., g 
251 Scott St., Baltimore 3, Md. 


Gentlemen: Send me Fast's Catalog which gives detailed descriptions, : THE ORIGINAL 
engineering drawings, copacity tables and photographs. GEAR-TYPE 


INDUSTRY'S STANDARD FOR 31 YEARS 
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IRON FIREMAN 


Pneumatic Spreader 


The tron Fireman Pneumatic 

Spreader stoker distributes pre- 

heated coal evenly over entire grate 

area. Fines burn in suspension; 

larger pieces form shallow fuel bed 

Exceptionally responsive to sudden 
changes in load. 


For oil firing, the Pneumatic Spreader stoker 
Protect your boiler plant nozzle is removed and the Iron Fireman 
rotary oil burner is placed in firing position. 


against high fuel prices : Burns No. 6 oi or lighter. 
or shortages 


With Iron Fireman firing you can switch readily from one fuel 
to another. The lron Fireman gas-oil-coal combination fires all 
three fuels from the same opening in the boiler front. Fuel change 
is accomplished in a short time, without major alterations. 
Advantages are obvious. Your plant can benefit from seasonal 

price changes in the different fuels. You have standby equipment 
to meet almost any conceivable fuel emergency. You do not 
sacrifice efficiency in changing fuels, for all three burners are The Iron Fireman ring type gas burner surrounds 
engineered for the job, with Iron Fireman quality and dependa- the same firing port used for both coal and oil. 

a Fires natural or mixed gas efficiently with either 
bility through and through. forced or natural draft. 

For further information write to Iron 
Fireman Mfg. Co., 3153 W. 106th St., RON FIR EM AN 
Cleveland 11, Ohio. Other plants in a 
Portland, Oregon; Toronto, Canada. F 
Authorized Iron Fireman dealers ll Builders of Automatic Heating Equipment for More than 27 Years 


throughout the U. S. and Canada. N===>“ AUTOMATIC FIRING EQUIPMENT FOR COAL, GAS, Oil 
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ANN ARBOR 


CHICAGO 


onto 


BRISTOL, 40300 PLYMOUTH RD, ANN ARBOR 
OWNECTICUT PLYMOUTH. MICH, MICHIGAN 
F.W.MANROSS DUNBAR 
AND SONS co. 


MILWAUKEE WALLACE 
Division BROTHERS 
\7"2 BAST st 


THe 
Divisio BARNES 
AYTON, BRISTOL conn, 


MAMiLTON 
MILWAUKEE, wis. 


the | Anon | 
— «(Ct 


MANUFACTURING CO. 
Corry, Pennsylvania 


WALLA 


Davenport, lowa plant. Each processes 
3,000,000 gallons of woter a day. 


we 


1, SLUDGE BLANKET HOT LIME SODA. 
J Application of the sludge blanker eo hot lime 
_ treatment reduces silica in boiler feed 


2. HOT ZEOLITE—PERMUTIT G. Subseque 
_ treatment of water from bot.lime soda treat- 
‘ment yields effluent of zero hardness. Per- 
mutit C, or styrene bese mineral resismat to 
temperatures, replaces seconds 
treatment. 


with 
LOW TURBIDITY 
LOW OPERATING COST 
LOW CHEMICAL COST 
LOW WATER WASTE 


Alcoa's water needs average 9,000,000 gallons per 
day in their Davenport, Iowa plant. A Permutit 
Precipitator processes all their mill use water, and 
yields an effluent turbidity of only 5 ppm from an 
influent turbidity as high as 900 ppm. Yet operating 
cost, including pumping, chemicals, depreciation 
and maintenance, is only 5¢ per thousand gallons. 
Of this, chemical cost is less than 2¢ per thousand. 
Water waste has averaged only 8.75 %. 

ing turbidity of water are only one of many Permutit 
products for solving water conditioning problems. 
In the column at left, some of the more important 
basic processes are illustrated and described. 

Find out how Permutit can solve your water proc- 
essing problems. Write to The Permutit Company, 
Dept. ME-1, 330 West 42nd Street, New York 36, 
N. Y, or to Permutit Company of Canada, Led., 6975 
Jeanne Mance St., Montreal. 


‘ 
_ How Permutit helps Al ETTER WATER... 
a. How Permutit helps Alcoa get BETT ae 
CAN SOLVE YOUR WATER CONDITIONING PP 
make-up, produces high quality steam. : 
SILICA REMOVAL PLUS DEMINERALIZA— 
. THON. Demineralization by cold ion exchas 
processes produces water comparable to dis- 
| gilled water only at fraction of the cost of — 
distillation. "Treatment by anion 
— tegim, Pesmuatit $, reduces silica to less than 
@, DEABRATING HEATER. The Permoutit De- 
gerating Heater, utilizing exhaust or bled 
$team. prevéots corrosion of feed Sines, stage 
— economizers, and-boilers, by remov- 
— "12,000" te 1,460,000 pounds per hour 
“| — 5. PRECIPITATOR. The Pecmutit 
— is used to lower alkalinity, reduce hardness, 
and help co remove turbidity, color, caste or over 38 YEAR 
edor. can also be used to reduce silica. EADQUARTERS 
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Convector 


Baseboard Radiation Hot Water Coil 


Convector Coil 


FOR 45 YEARS Bush has been one of the leaders 
in the heat transfer field specializing in the manu- 
facture of commercial refrigeration and air condi- 
tioning equipment. 

Now, their modern production facilities have been 
geared for a place in the heating field. The techni- 
cal know-how and old-line integrity of the Bush 
Manufacturing Company make an examination of 
this new line of heating equipment a must for 
every wholesaler, contractor or architect. 


Write today for full information and catalogs 
covering convectors, baseboard and finned pipe 
radiation, and steam and hot water coils. .. you'll 
be glad you did. 


BUSH MANUFACTURING CO. @ WEST HARTFORD 10. CONN 
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4 Compact dey elond drive * pow gure gate 
aisle space is essential in woores mill— 
\ so wnits that drive woole® cards must DE compacts yet 
\ and Furbe® Machine company of North Andover: 
has made ceveland worm Geat speed 
Reavce’® on its new mode! L 
cardio’ machine 
In gaditio® 10 needed space perwee® cards» 
\ cieveland arives meat safet workin’ Large 
aiamete® pulleys and flat peltin’ once serious safety 
\ pazard are 
chev eland first choice for yoo qhere * powertuls | 
\ arive gesired Enginee’® 
{rom experien® hat ney on Cleve 
no matter now sever® che condition® 
fot and othet gerails> write fot ovt 
corrent cataloB: The cleveland worm & Geat company? 
q 4264 Fast goth ceveland 4, Ohio- 
The paral OT atiom centralized system of 
In a: peacock prother® imited- 
LE yELAND 


ies 


700,000 Ib per hr 
624,000 Ib per hr 


leading utilit 


Primary steam flow 
Reheat steam flow 


Maximum capacity 


1,500 psig 


Superheater outlet 


401 psig 
Mills 


1,005 F 


1,005 F 
451 F 


outlet 
steam temperature 
Final reheat temperature 
Feedwater temperature 
Coal Pulverized by Two Foster Wheeler Ball 


Operating pressure 
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The large investment in present doy power plant 
equipment dictates the careful selection of major 
components so as to avoid costly forced outages. 
Foster Wheeler engineers have always sought to 
refine the techniques of steam generation. They there- 
fore took an early interest in the development of 
reheat where opercting and control characteristics of 
the reheat boiler are integrated with those of the 
reheat turbine during every phase of service. Almos 
three decades ago, these engi Ss werer 

for the utilization of the characteristics of radiant and 
convection superheaters in series. Over “500 radiant 
superheater years” in one utility alone cttest to the 
reliability of radiant surface for superheating. 

The reheat steam generator illustrated is designed 
with a combination radiant and convection super- 
heater and an all convection reheater. The chief ad- 
vantages of this type of Foster Wheeler reheat steam 
generator may be listed as follows: 


@ complete freedom from furnace slagging is 


are ordering Foster Wheeler reheat steam generators 


assured because furnace can be designed to suit 
fuel characteristics rather than reheat cycle 
‘duty requirements 

@ permissible wider selection of fuel of varying 
slagging characteristics 

@ location of the reheater deep in the convection 
zone assures safer metal temperatures during 
all starting, shutting down, and emergency 
operating conditions 

This design also incorporates such features as: 

@ complete drainability of all superheating and 
reheating surfaces essential to quick and normal 
starts 

@ wide range of precise control of final steam 
temperature 

®@ fully independent means of controlling primary 
and reheat steam temperatures. 

These features provide for complete integrating of 

steam generating unit with turbine requirements under 

normal, quick start or emergency conditions. 


FOSTER WHEELER CORPORATION + 165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER QG WHEELER 
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Station of Public Service Company of j 
indiana, inc. Sargent and Lundy are the 
engineers on this project. The four turbines 
will exhaust to Foster Wheeler surface condensers. 
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to Joga 
designers imagination 


Redesigning an old product? Developing a new one? 
With Bundyweld Tubing on the job, there’s every 
chance for improved performance, lowered cost, 
smoother production, or some other practical plus. 


No other tubing has all the Bundyweld fea- 
tures. It’s the only tubing double-walled from a 
single strip, with inside and outside beveled edges. 


Too, you may profit from Bundy’s famous fabrication 
skills. In working out tubing parts like those shown 
here, we may have found the answer to something 
baffling you. Or we can develop a new solution. Let us 
send you information on Bundyweld Tubing or Bundy 
services. Bundy Tubing Company, Detroit 14, Michigan. 


Easily machined 

Takes plating 

Takes plastic coating 
High bursting point Scale-free 
High thermal conductivity Clean inside and ov: 
Shock-resistant No inside bead 
Ductile Uniform 1.D., O.D. 

DOUBLE-WALLED FROM A SINGLE STRIP 
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WHY BUNDYWELD IS BETTER TUBING 
NOTE the exclusive 


i | beveled edges, which 

= joint, absence of bead 

and less chance for 


Bundyweld storts os passed through fur- Bundyweld, double- 
of nace. coat- zed any leakage. 
copper-coated steel. into a ing fuses with steel. 
Then it's... uniformthickness,and Presto . 
Bundy T ti Cambridge 42, Mass. Austin-Hastings Co. 226 Binney St. Chattancege 2, Tenn.: Peirson-Deckins Co., 823-824 
Bidg. « Chicago 32 Lephom-Hickey Co,, 3333 W. 47th Place @ Elizabeth, New Jersey: A.B. Murray Co., inc., Post Office Box 476 « 3, Penn.: 
San Francaco Calif: P 4 Wash. oe Co., 4755 First Ave. South 


Chattanooga 
Ruten & Co. 1717 Sensom St. ‘acific Metals Co, “ud. 3100 19% St. Seattle 
Terente 5, Ontaria, Canada: ~ Soy Motel Seles, Ud. 88! Bay St. © nickel end Monel tubing Is sold by distributors of of nickel alloys in principal cities. 
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VALVE TOP—Durable mouided neoprene diaphragm (1) has positive 
sealing bead which provides increased sealing action with increasing 
control pressure. Efficient diaphragm form insures ample and constant 
operating power thru full iravel. Piston Plate Assembly (2) has a free 
floating thrust plate which absorbs side thrust. Closely guided piston plate 

i stem in te alig Moxi air pressure in top, 22 psi. 


POWERS 


LOWRITE VALVES Give- 


. Special Flow Characteristics—High lift V-Port plug 
provides proportional flow throughout entire lift of 
stem as shown in chart below. 

Wide Variety of Valve Sizes—Nine sizes are available, 2" thru 
2". The %" valve can be furnished with plugs to give 15%, 


30%, 60% or 100% of maximum capacity. Plugs are 
easily interchangeable without removing valve from line. 


SINGLE SEAT 


V-PORT 


PERCENTAGE VALVE 1 


a 


Better Control—Less Maintenance—Superior design of stainless 
steel plug and seat reduces wire drawing, insures longer life 
| and tight shut off. V-Ports do the throttling, protecting sep- 
arate shut off seat. Plug and seat are truly removable and can 
be easily replaced in the field. Inner valves are machined and 
SEPARATE precision ground and lapped within very close tolerances. 
SHUT-OFF 
SEAT Low Hysteresis— Due to h rolling diaphragm and pol- 
ished stainless steel stem in preformed lubricated packing. 
Easy to Adjuvst— Ball bearing adjusting screw; rust proofed 
steel calibrated springs with full travel in 5 or 10 psi. 
£asy to Install — Powers Flowrite V-Port valves have double 
unions and bronze body with rugged construction to 
withstand piping strains. j 
Easy to Service—Valve and top are easy to take apart and 
re-assemble, facilitating inspection and maintenance. 
Reasonably priced. Contact our nearest office for prices and assistance 
in selecting proper size valves 


THE POWERS REGULATOR CO. 


SKOKIE, ILLINOIS © Offices in Over 50 Cities 


Chicege 13, lll, 3819 N. Ashland Ave. © New York 17, N. Y., 231 E. 46th Street 
. los Angeles 5, Cal., 1808 West Sth Sireet © Terente, Ontarie, 195 Spadina Ave. 
Mexico, D. F., Apartede 63 Bis. Honclviv 3, H. P. O. 2755-450 Piike! at Kone 


OVER 60 YEARS OF TEMPERATURE AND HUMIDITY CONTROL 


(a70) 


1 
; \ 
from 40° to 500° F. 
RENEWABLE 
PLUG and SEAT 
\ VA “ak 
ij 
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production 
with these 


Climbing production curves necessitate squeezing 
out every possible productive minute from every 
production machine. There’s no time for motor 
and control “time out”. Together or individ- 
ually, Life-Line motors and starters offer the 
best assurance of continuous production. They 
are built to— 


STOP outages due to improper bearing 
lubrication. Life-Line motors, with their pre- 
lubricated, sealed-for-life bearings, need no lubri- 
cation. Grease guns can be thrown away— motor 
lubrication schedules forgotten. 


! 
STOP outages due to cracked and broken 
motor frames. Life-Line motor frames stand up 
to the hard knocks of day-to-day use. They're 
steel. More protection is afforded with less size 
and weight. This rigid frame maintains bearing 
alignment and positive rotor air gap. 


STOP outages due to burned and pitted 
starter contacts, Life-Linestarter’s® exclusive 
“De-ion®” arc quencher quickly extinguishes de- 
structive arcs. The “De-ion” grid snuffs out arcs 


_ STOP outages due to inadequate overload 


protection, Life-Linestarter prevents motor burn- 
out due to overloads. The bimetallic, snap- 
action, disc type of overload relay shoulders the 
burden, Precise calibration . . . not affected by 
aging or oxidation. 

Other Life-Line features that will aid you 
in meeting increased production schedules are 
covered in “Life-Line Book”, B-3842 and “To- 
morrow’s Starter Today”, B-4677. Ask your 
Westinghouse representative for your copies. Or 
write to Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. —_J-21642 


ay 
: 
scneaqauies 
Mi, 
a 
. +. Contacts last longer. ea 
1 
_ Westinghouse 
“MOTORS and CONTROLS. 
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In Pipe and Tube Welding 


New YODER 4 in 1 
Welder Transformer 
Gives Up to 60% 

Increased Production 


AGAIN 


@ Since the introduction of the Yoder electric 
resistance weld Tube Mills in 1939, nothing 
quite so important has happened as the new 
Yoder four-in-one Welding Transformer. 
Instead of the conventional single rotating trans- 
former, it embodies four smaller transformers 
surrounding a common core, making a unit of 
unique compactness and strength which insures 
longer life and fewer interruptions for servicing. 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


THE YODER COMPANY 5499 Walworth a 


Equally important—impedance is reduced, result- 
ing in higher electrical efficiency. 

Compared with the present Yoder welder, produc- 
tion gains up to 20% are recorded. Compared with 
other tube welders, the gain may be as high as 50% 
to 60%. All Yoder tube mills henceforth will be 
equipped with this transformer. It is also avail- 
able for replacement of welders in other tube mills. 


Literature, recommendations and estimates for the asking. 
Ch a 2 Ohio 
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may be robbing , your plant, too! 


Gack is sludge, oil, bat scale and other objec- 
tional entr and 


handling steam compressed air or gases. 


For years “guck"” has been robbing the industrial plants of 
America! Guck in exhaust gases and steam touls costly 
equipment, causing downtime, increased maintenance and 
reducing efficiency. Guck in many cases makes exhaust 
steam so objectionable that it cannot be reclaimed. Guck 
vented with spent gases and vapors damages piant equip- 
ment and buildings. 

Anderson Hi-eF Purifiers are the one sure way of ending 
not only “guck”’ but all steam and vapor entrainment prob- 
lems. They clean up compressed air and steam lines, pro- 
tect production and steam equip , Stop nui es from 
vented gases and steam. In processing plants they econo; 
mically reclaim the valuable solids in gases and vapors aris- 
ing from the materials as it is processed. 

The unique centrifugal element design of Anderson Hi-eF 
Purifiers is guaranteed to remove 99 &% of entrained liquids, 
solids, condensate, oil and greases from live and exhaust 
steam, processed gas, air and chemical vapors. These units 
cost much less than you might expect . . . require no main- 
tenance .. . are self cleaning . . . and last a lifetime. If you 
you have a “guck” problem write to Anderson. Our engi- 
neering staff, with an impressive background of purifier ex- 
perience, will gladly solve your problem. 


DIVISION, 


THE V.D. AN DERSON COMPANY 
1975 West 96th Street - Cleveland 2, Ohie 


And 


Gentiemen: Please send additional infermation on 
MbeP Purifiers described in: 
Buttetin #100 Bulletin #300 Bulletin 
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EXCERPTS FROM THE R-S OF EXPERIENCE 


A 


ATLANTIC CITY | 


PUMP SHUT-OFF 


New pumping units of the modern Atlantic City Pumpin 
Station supplying water for this seashore resort are pies ne. 
with 125-pound handwheel operated R-S valves. 
The valve illustrated above is closed in a maiter of seconds 
(only six handwheel revolutions required) before the pump is 
started in order to prevent an overload on the pump and motor. 
The valve is then opened gradually and easily regulated according + 
to demand. + 6 
Such valves can be equipped with hydraulic cylinders (tapped zi 
into the pipe line before and after the pump). As long as the 
differential pressure remains above a predetermined value, the é 
cylinder will hold the valve open. Power or mechanical failure if: . 
will cause a drop in the differential pressure, and the cylinder 8 
will close the valve automatically. Water hammer is impossible 
since the valve closes only as fast as the adjustable cylinder bleeds. 


Specify R-S Valves for simplified construction and operation. 


R-S PRODUCTS CORPORATION 
4600 Germantown Avenve, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Ne. 797—24-inch heavy Pe ‘ate, +4 
vel use in case of current bi 
Ne. 700—20-inch class 
: if ey cast iren valve equipped 
a with heavy duty handwheel 
control and threaded reach 
No. 627 —Cylinder operated 
60-inch heavy duty valve 
/ (either pneumatic or hy- 
draulic control). 
PEE: 
R-S Valves are synonymous 
with the simplified contro! 
‘ and shut-off of any material 
thet flows or is forced 
through pipe, under a 
i. wide range of pressure and 
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mills 


INDIVIDUALLY-DRIVEN MOTOR ROLLER UNITS 


for heavy-duty service wherever Roller Tables are required 


| 
_HYDROPRES 


ROLLING MILLS AND) ROLLING MILL EQUIPMENT 


ration, York, Pa. Capacity 
45,900 pounds steam per 
hour. Operates with pre- 
heated air. 


ertain-teed 


Tak 


Tas Detroit RotoGrate Stoker fired unit 
has reduced fuel cost 12.6¢ per thousand = 
pounds of steam at Certain-teed Products ae 
Corporation plant at York, Penna., accord- 
| ing to report by Mr. W. M. Noon, Combus- 
tion Engineer. The reduction in steam cost 
was made at the same time plant capacity 
was increased. 


7 The Detroit RotoGrate will save you ba 
money and improve your operation. It is Al 
the original spreader stoker with forward al “ 
moving grates that discharge the ash at the 
front. It handles fluctuating as well as steady 9 WA H- Ly ag) 
loads with high thermal efficiency. ¢ You too — =} 
can save money with Detroit Stokers. Write hi opps Ib. 


DETROIT STOKER 
COMPANY 


General Motors Building — Detroit 2, Michigan 
District Offices in Principal Cities ¢ Works at Monroe, Michigan 
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If you make machinery or equipment you know the magic 
selling power of a tag on your product saying “Ball Bearing 
Equipped”. + + + Much as you would like to add the selling 
plus of ball bearings to your own product it is not always 

a simple matter to change over from less efficient bearings. + 7 + 
Fafnir has gone a long way to help you gain these advantages 
by “packaging” ball bearings in complete units, including 
housings, seals and shields, in shapes and sizes to fit an 

amazing variety of machines and equipment and to function 
properly under all types of operating conditions. 4 7 17 

A few minutes spent with a Fafnir engineer may bring 

forth an Economy Package which gives you all the advantages 
of ball bearings at minimum cost. The Fafnir Bearing Company, 
New Britain, Conn. 


FAFNIR 


BALL BEARINGS 


MOST COMPLETE 9 LINE IN AMERICA 
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NICKEL ALLOY IRONS 
develop improved properties 
plus all the basic advantages of plain cast iron 


PLAIN GRAY IRON is, structurally, a steel matrix con- 
taining graphite flakes. Engineering, physical, pro- 
cessing and service properties are wholly depen- 
dent upon the character and disposition of these 
flakes, and upon the nature of the matrix. 


The matrix of nickel alloyed irons closely re- 
sembles the pearlitic matrix in high carbon 
steels, whereas the matrix of ordinary plain iron 
resembles that found in low carbon steels. Com- 
positions of nickel alloy irons can be adjusted to 
reduce “chill” in thin sections without risk of form- 
ing “spongy” regions in heavy sections. This pro- 
motes uniform strength, improved machinability, 
pressure tightness and wear resistance. 

Hardness in nickel cast irons results from im- 
provement of the matrix. Chilled areas and hard 
carbides, which impair machinability, are obviated. 
Nickel improves response to heat treating. In fact, 
use of nickel alone or with other alloying elements 
plays an important part in meeting a variety of 
requirements. 

Accordingly ... nickel alloyed irons permit pro- 
duction of castings with high levels of the following 


properties: 
Strength 

Tensile and transverse strengths of castings are 
greatly increased by the addition of nickel to cast 
irons of properly adjusted base mixture. The ratio 
of compressive strength to tensile strength is re- 
tained. Greater uniformity of strength in thick and 
thin sections is achieved. 


Elasticity 
The elastic modulus increases with strength. In 
this respect nickel taining irons of the high 
strength type possess good stiffness and do not de- 
form permanently under loads that would be dam- 
aging to irons of lower elastic modulus. 


Damping Capacity 
The damping capacity inherent in gray cast iron is 
not impaired by the presence of nickel. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Wear Resistance 


The uniformly ‘pearlitic matrix of nickel cast irons 
appreciably improves wear resistance. The uni- 
formly fine graphite flake distribution, achieved in 
suitably processed irons without formation of a 
poor wearing dendritic-condition, affords optimum 
resistance to wear and galling. 

Pressure Tightness 
Characterized by dense grain structure and fine 
dispersion of graphite throughout, nickel alloy 
irons are close-grained and offer an extraordinary 


degree of pressure tightness under high hydrosta- 
tic pressures, without sacrificing machinability. 


Applications 


Heavy machinery frames and beds are typical of 
cast parts that benefit from the rigidity and good 
damping capacity of nickel cast irons. Cylinder and 
pump liners, gears, dies, machine tool ways, saddles 
and tables exemplify parts produced in nickel irons 
to assure greatly increased strength and wear re- 
sistance. And nickel alloyed iron is used for heavy 
duty brake drums to resist heat checking, thermal 
shock, wear and galling. The nickel cast irons are 
readily heat treated, and respond particularly well 
to flame and induction hardening. 

At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through applica- 
tion to the appropriate authorities, nickel is obtain- 
able for the production of engineering nickel cast 
irons for many end uses in defense and defense 
supporting industries. 


The International Nickel Company, Inc. 
Dept. ME, 67 Wall St., New York 5, N. Y. 


Please send me booklet entitled, “Guide to the Selection 


of Engineering Cast Irons.” 

Name Title 

Address 

City State. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Photograph by Bechtel Corporation 


Aligning the Spindle of the No. 3 Unit 100,000 Kw Turbine in the Contra Costa Steam 


Plant of the Pacific Gas & Electric Company 


(Thes station was officially placed in service in August, 1951. The gress normal operating capacity of the seation, including three main units and three 
house units, is 340,000 kw. The turbime generators are by the General Electric Company. The entire plant was designed and constructed by the Becotel 
Corporation of San Francisco in collaboration with the Pacific Gas & Electric Company's engineering and purchasing departments, ) 
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Less Familiar METALS 


of COMMERCIAL IMPORTANCE 


INTRODUCTION 


\ \ ieee the prominent function of such metallic elements 
as iron, aluminum, copper, lead, nickel, magnesium, 

tin, and zinc is well known, the properties of many 

other metals used commercially and the reason for their usage are 
not generally common knowledge. Although many of them 
are used only as alloying additives, nevertheless they are essen- 
tial in giving such alloys the desired characteristics. This 
paper will discuss the availability, production processes, proper- 
ties, alloys, cost, and uses of twenty metals which are relatively 
uncommon but of appreciable or potential industrial impor- 
tance. The periodic order of these metals is given in Table 1. 


By ROBERT A. LUBKER 


ASSOCIATE CHAIRMAN, METALS RESEARCH, ARMOUR RESEARCH FOUNDATION, CHICAGO, ILL. 


and ceramics, welding fluxes, storage batteries (electrolyte), 
detergents (lithium hypochlorite), and organic synthesis are 
some of the actual or potential outlets for lichium compounds 


SODIUM 


Sodium, in the strict sense, does not belong to the less com- 
mon metals. It is made on a fairly large scale by the electroly- 
sis of molten sodium chloride and is sold in carload lots at about 
18 cents per Ib in the form of bricks under kerosene or as liquid 
in heated tank cars. The estimated U. S. production capacity 
is 140,000,000 Ib per year, and planned expansion will soon 
raise this to 210,000,000 Ib per year. The bulk of the produc- 


TABLE 1 PERIODIC ORDER OF LESSER-KNOWN METALS 
Group | Group Il Group III Group IV Group V Group VI Group VII 
Lithium Beryllium Boron Germanium Vanadium Molybdenum Rhenium 
Sodium Calcium Gallium Titanium Columbium Tungsten 
Indium Zirconium Tantalum Selenium 


Thallium Hafnium 


This information should be of considerable interest to me- 
chanical engineers confronted with problems where the more 
common metals will not serve to complete satisfaction. 


LITHIUM 


Lithium is the lightest of all metals, having only one half 
the density of water. In 1947 the metal was quoted at $10.50 
per lb, the high cost being due to a complicated production 
process on a small scale. Generally, the metal is made by elec- 
trolysis of the chloride, although silicon reduction of the oxide 
in the presence of calcium oxide is an alternative production 
method of potential technical application. 

Use of the metal is limited because of its reactivity with 
water and oxygen. For the very same characteristic, however, 
it is employed as a scavenger in liquid metals, as a “‘getter’’ in 
vacuum tubes, and as a component in protective furnace atmos- 
pheres where it is effective in preventing scaling and decar- 
burization. It melts at 185 + § C and boils at 1370 C. 
Lithium is used to a slight extent as an alloying element in lead, 
copper, aluminum, and magnesium. It is a constituent of the 
German *‘Bahn"’ metal, a lead-base bearing alloy which remains 
hard at comparatively high temperatures and contains 0.69 per 
cent calcium, 0.62 per cent sodium, and 0.04 per cent lithium. 

During the war, lithium hydride and lithium borohydride, 
both made from lithium metal, were important portable sources 
of hydrogen for aeronautical purposes. Lithium peroxide was 
used as a source of oxygen and as an absorbent for 
carbon-dioxide gas in submarines. Lithium aluminum hy- 
dride is a recent reducing agent gaining in application. Air 
conditioning (with lithium bromide or other lithium salt 
solutions as refrigerants), lithium soaps in lubricants, glass 

Contributed by the Petroleum Division and presented at the Petroleum 
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Tellurium 


tion goes into the manufacture of such chemicals as sodium alky 
sulphate (about 19 per cent), sodium cyanide (about 19 per 
cent), sodium peroxide (about 4 per cent), and above all, tetra- 
ethyl lead (about 53 per cent). Application in the manufac- 
ture of synthetic rubber is believed to have been outmoded to a 
considerable extent by superior methods. Sodium amalgam is 
used as the intermediate in the production of sodium hydroxide 
in the electrolytic mercury cell. 

The minor metallurgical uses of sodium include application 
in certain bearing alloys of lead where the addition of sodium 
has been found to increase the hardness; the removal of arsenic 
and antimony from lead-tin alloys; hot-dip coatings showing 
increased wetting power; and the deoxidation of metal baths. 
In this last use, sodium hydride made from metallic sodium is 
competing with the metal. The hydride is also used for de- 
scaling of steel. 

Sodium, a soft, silvery metal, melts at about the boiling tem- 
perature of water and has been used as a heat-transfer medium 
in a temperature range of 400-800 C. At higher temperatures, 
its vapor pressure becomes appreciable, the boiling point at 
atmospheric pressure being about 900 C. Of interest are ex- 
periments to take advantage of the electrical conductivity of 
sodium, which on a weight basis is about 3 times that of cop- 
per. For this purpose the metal is enclosed in a sheath of iron 
or steel 

The use of sodium-potassium alloys, which are liquid at room 
temperature, has been proposed in place of mercury. There is 
a cousiderable hazard involved in such potential applications 
because of the instability of the metal in humid atmospheres 
and its violent reaction with water. Sodium is an excellent 
deoxidizer or getter, generally so used in an inert atmosphere. 
When it is added to molten metal, special precautions are neces- 
sary in order to avoid injury by spattering of materia] of such 
a low boiling point and high reactivity 
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CALCIUM 


Calcium in its behavior stands between sodium and magre- 
sium and has great similarity to lithium. Ie is in a much truer 
sense a ‘minor metal"’ than sodium, although during the war, 
the New England Lime Company in Connecticut produced as 
much as § tons a day by an aluminothermic reduction process in 
vacuum. Most of the metal went into the manufacture of cal- 
cium hydride, a portable source of hydrogen for military pur- 
poses and much cheaper than lithium hydride. The electro- 
lytic production of calcium is difficult because the last traces of 
water are not.removed casily from the highly hygroscopic salt 
without decomposition. Also, a high voltage is required for 
the electrolysis, resulting in appreciable power cost. Conse- 
quently, the cost of a pound of calcium has been about $2, and 
even a calcium-silicon alloy of about 33 per cent calcium costs 
about 18 cents per lb 

Like sodium, calcium is a silver-white metal which in air, is 
rapidly covered with a white layer of oxide. It is much harder 
than sodium, and less reactive. Owing to the low solubility 
of calcium hydroxide, even the reaction with water is sluggish 
The reaction with hydrogen at higher temperatures is rapid and 
used technically for the manufacture of calcium hydride. 

Calcium is an excellent reducing agent in extractive metal- 
lurgy. For instance, it has been used to reduce the oxides or 
other compounds of chromium, thorium, titanium, uranium, 
and zirconium. In ferrous metallurgy, calcium-silicon and cal- 
cium-mar ganese-silicon alloys have shown promise as deoxi- 
dizers as well as effective decarburizers and desulphurizers. Cal- 
cium has been mentioned as an alloying constituent in many 
nonferrous alloys and is used as a hardener in lead alloys for 
cable sheathing and in the grids of storage batteries. Also of 
some importance are certain lead-base bearing alloys containing 
small amounts of sodium, calcium, and other Group II metals 
as hardeners. In the manufacture of magnesium, calcium may 
be added to control the grain size of the ingot, but an excess is 
detrimental 


BERYLLIUM 


If there were a large and concentrated supply, beryllium 


would be a metal of major importance. Even under present 
circumstances, when a pound of beryllium as a 4 per cent beryl- 
lium-copper master alloy costs about $30, beryllium is indis- 
pensable in certain applications. The only commercial source 
for the material at the present time is beryl, of which an annual 
maximum of about 300 tons is produced domestically. While 
the annual impert was several thousand tons during the war 
years, it was only 1000 tons in 1946, with a metal content of 3 
or 4 percent. The metal is prepared commercially by the elec- 
trolysis of its oxyfluoride 

Only part of the ure goes into the metallurgical market. 
Beryllium oxide 1s an excellent refractory and, before the war, 
an estimated 100-200 tons of beryl were used for this purpose 
The melting point of beryllium oxide is 2500 C, and addition of 
even moderate amounts of beryllium oxide to refractories im- 
parts a remarkable resistance to corrosion, cracking, and ther- 
mal shock, at the same time improving insulating properties 
The presence of beryllium compounds in fluorescent lights has 
been brought to the foreground recently in connection with 
their toxicity. 

The use of beryllium in alpha-ray emitters and as a potential 
moderator in the atomic pile (instead of carbon) cannot be dis- 
cussed in this summary review. Both uses and the tremendous 
theoretical interest in beryllium are closely connected with its 
low atomic weight. Small windows of 1 to 2 mils thickness are 
used in x-ray tubes, beryllium being more easily penetrated by 
x rays than any other metal 
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The technical significance of beryllium is based on its use in 
precipitation-hardening alloys, particularly in copper alloys 
It has outstanding ability to improve the mechanical properties 
of alloys when added in small percentages. It also seems in- 
variably to transfer at least part of its own corrosion resistance 
to whatever metal it is added. Important are the beryllium 
bronzes, which approach quenched steel in hardness a.nd tensile 
strength and show excellent resistance to shock, wear, and 
fatigue. They are alsononmagneticand nonsparking. A typi- 
cal alloy, which is 6 times as strong as pure copper, contains , 
2.25 per cent beryllium. Addition of cobalt to copper-beryl- 
lium alloy has resulted in very interesting new materials re- 
quiring even less beryHium 

Beryllium additions to Certain aluminum alloys hold some 
promise, and beryllium-nickel alloys have shown outstanding 
characteristics, but are in use only for very specific minor instru- 
ment parts. Some of these alloys have been made by powder- 
metallurgical techniques. The metal possesses the very low 
density of 1.8 and a high modulus of elasticity (42,000,000 psi) 
It is worked with difficulty, being rolled, swaged, or extruded 
under suitable protection at 750 C. Tensile strengths of 
40,000-50,000 psi and an elongation of 2 per cent have been 
reported for extruded beryllium. 

Beryllium has been a much glamorized metal, but even after 
all the exaggerations and publicity claims have been discounted, 
an extremely useful minor metal remains. It is prevented from 
becoming a large tonnage product by the fact that nature has 
given us this metal in very low concentration. 


BORON 


Whether or not boron is a metal is a question which may be 
argued at length, but we shall consider it here, since the element 
is a constituent of a number of alloys. It is marketed princi- 
pally as a ferroalloy and the production is only of the order of 
10-20 tons per year. This amount is not negligible, because 
additions of as little as 0.001 to 0.003 per cent to steel apprecia- 
bly increase the hardenability. Thus boron during the war 
had become an important substitute for part of the molybdenum 
in nickel and manganese-molybdenum steel. It is commercially 
traded as a ferroalloy, and is rather expensive, a 17.5 per cent 
boron alloy being quoted at $1.20 per lb. Considering the 
saving of appreciable amounts of other additions by very small 
percentages of boron, the price is not prohibitive. 

The boron alloys available are ferroalloys containing 10-19 
per cent boron, manganese-boron containing 15-20 per cent, 
and nickel alloys of similar content. Because of the ready oxi- 
dation of boron, frequently low-boron alloys containing any- 
where from a few tenths of one per cent to a few per cent in com- 
bination with other desired constituents are added to the steel 
base. Boron steels are used in the atomic pile as controls, since 
boron absorbs neutrons very efficiently. 

The use of boron as a grain-growth inhibitor in aluminum 
alloys has been recommended. Boron carbide is a potential 
replacement for industrial diamonds. Nickel-boron and 
chromium-boron find use as alloys for hard-surfacing and cut- 
ting tools. Apparently the element is of potential interest as 
a solid high-energy fuel since its chemical equivalent weight is 
only 3.6. 

GALLIUM 


Gallium occurs in extremely low concentrations in some zinc 
ores and in a few rare minerals, such as germanite, found mainly 
in Germany and South Africa. Ashes of certain British coals 
and residues of electrolytic refining processes contain minute 
amounts of gallium. Either flue dust or the residue of zinc 
distillation are, besides germanite, the available technical 
sources. The price is about $3 per gram 
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Gallium in its chemical behavior very much resembles alumi- 
num. The only technical uses known are those of the metal 
itself and some alloys. Gallium has a density of about 6, looks 
like a low-melting amalgam, and melts in the palm of the hand. 
Its melting point is only 30 C, whereas its boiling point is 2070 
C. Thus the metal has been used in quartz thermometers at 
temperatures far above those at which mercury could serve. 
Numerous other uses have been proposed: A liquid aluminum 
alloy to replace mercury; a number of alloys taking advantage 
of gallium’s low melting point for metal baths, and so forth; 
dental alloys based on the excellent corrosion resistance of the 
metal. None of these applications has any substantial volume, 
however. 


INDIUM 


It is an unusual experience to pick up a piece of what appears 
to be tin or silver and find it soft and flexible like lead. Indium 
has a density of 7.3, a Brinell hardness number of 1, a melting 
point of 156 C, and a boiling point of 1350C. It isa by-product 
of zinc and lead production and is presently quoted at $2.25 per 
troy ounce. Its principal use is in bearings where lead or the 
lead coating on a steel bearing is plated with indium and, subse- 
quently, the plated coat is diffused into the lead at an elevated 
temperaturé. A bearing thus treated is less subject to corrosion 
and wear, and shows better oil retention. The indium alloys 
technically used and their applications are as follows: 


Gold: Dentistry and fenckty (indium instead of zinc is used to obtain 

a low final a content) 
Silver: m of silver-indium plate for protecting silverware from 

tarnishing; jewelry 

Mercury: Dental amalgam 

Lead-ten: Solders to resist alkaline corrosion 

Cadmium: For high-temperature bearings (similar to described appli- 
cation for lead bearings) 

Bismuth: For low-melting alloys 

Zinc: A zinc-indium alloy has been used for applying a noncorrosive 
plating to steel airplane propellers 


Recently an indium-containing solder has been marketed 
which will adhere to both glass and metals. The use of this 
solder is limited by rather narrow temperature requirements, 
but it has found some laboratory application. 

At the present time, nonmetallic uses of indium are rather 
unimportant. It is employed to color art glass. Artificial 
radioactivity is easily introduced in indium by neutrons of low 
energy, which accounts for its use as an indicator in the atomic 
pile. 

THALLIUM 


All the domestic production of thallium stems from cadmium 
flue dusts in the operations of the American Smelting and Re- 
fining Company at Denver, Colo. Present price is $12.50 per 
Ib. 


Contrary to the other members of its family, thallium is not 
used principally as a metal, but in its compounds as a fungicide, 
insecticide, and rodenticide (rat poison). However, the de- 
mand for thallium is shrinking since it is being replaced by 
organic compounds less toxic to human beings and more readily 
soluble. 

All other uses of thallium are comparatively small. Certain 
organic salts (formate, malonate) are used for liquids of high 
specific gravity (up to 5), and certain other thallium compounds 
are light-sensitive, especially in the infrared range. The green 
flame of thallium salts is employed in pyrotechnics; thallium 
glasses are used because of their high refractive index, and 
thallium compounds are said to be superior “‘antiknock’’ agents 
to those used. The metal itself is added to increase the sensi- 
tivity of selenium cells and permits the safe operation of mer- 
cury-vapor rectifiers and of clectric vapor lamps. 


GERMANIUM 


Germanium is obtained as a by-product of cadmium-zinc re- 
covery. The metal is made by hydrogen reduction of high- 
purity oxide prepared by several c!:cmical-purification treat- 
ments. The price varies between $100 and $200 per Ib for the 
element. 

Germanium has a nonmetallic crystal structure similar to the 
diamond, although superficially it resembles a metal. It jis a 
semiconductor, and its outstanding use lies in the electronic 
field (crystal detectors and rectifiers). 

A great number of alloys have been prepared and technical 
benefits have been claimed for their use. Of some interest per- 
haps is the addition of germanium to gold, because the eutectic 
alloy expands upon solidification, and many of the alloys are 
extremely fine-grained. This suggests use in jewelry and 
dentistry. The alloys with silver behave similarly. Platinum 
alloys also have been made, and many light metal alloys have 
been reported. The systems germanium-copper (where ger- 
manium, like silicon, increases hardness) and germanium-iron 
have been studied. A new glass showing an exceptionally high 
index of refraction has been developed in which germanium 
dioxide replaces silica. 


TITANIUM 


Titanium appears to be potentially the most important of all 
the metals discussed in this paper. Titanium alloys now under 
development should find widespread use in applications requir- 
ing a combination of high strength and light weight such as 
aircraft and air-borne equipment, and applications involving 
service up to about 1000 F such as engine parts. The metal 
will wet glass and some ceramics, thereby offering possibilities 
as a solder for joining these materials to metals. Although 
it is an extremely reactive metal, it protects itself with an ad- 
herent oxide giving excellent corrosion resistance in atmos- 
pheric and salt-water service. 

Plentiful titanium deposits (Ilmenite) are on the North 
American continent which should eliminate strategic shortages 
once production is under way. Principal deposits are in New 
York, Quebec, Florida, and Virginia. At present the metal is 
produced by magnesium reduction of titanium tetrachloride but 
extensive and promising research is under way on less expensive 
methods. At the current price of $5 per lb for sponge and $6 to 
$15 per lb for fabricated forms, the demand far exceeds the sup- 
ply (estimated at 200 tons per year). However, the govern- 
ment is pushing development of titanium supplies because of its 
great interest to the military and apparently will offer some 
financial inducement for greater production in the immediate 
future. 
| Industry also sees in this metal a tremendous potential, as 
evidenced by the amount of research currently being done on 
production of the sponge, and melting, alloying, and fabrica- 
tion of the metal; and also by the number of companies being 
formed to produce and market it. If and when a continuous 
process is developed for production of the sponge, industry 
immediately will invest upward of $200,000,000 in plant and 
equipment. 

The composition and properties of some of the more promis- 
ing alloys are given in Table 2. 

The metals department of Armour Research Foundation has 
carried out extensive work on titanium, including such specific 
problems as development of a less expensive extractive process, 
melting and fabrication techniques, phase-diagram studies, 
heat-treating research, and alloy development. Because of its 
highly reactive nature with refractorics and the atmosphere at 
elevated temperatures, titanium and its alloys are melted in an 
inert-atmosphere tungsten-electrode arc furnace utilizing a 
water-cooled copper mold. 
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High-carbon ferrotitanium is employed as a deoxidizer and 
scavenger in stecl; and in medium and high-carbon-killed steel, 
it is used as a final deoxidizer to prevent segregation and the 
occurrence of objectionable inclusions, and occasionally to con- 
trol grain size. This grade (15-19 per cent) sells for about 50 
cents per Ib of alloy. 

Low-carbon ferrotitanium (0.10 per cent C maximum) selling 
for about $1.35 per Ib of alloy is used largely for the production 
of ‘‘stabilized’* austenitic chromium-nickel steels where it pre- 
vents intergranular corrosion and embrittlement by stabilizing 
the carbon as titanium carbide. It also has been used for sta- 
bilizing the carbon in plain chromium steels to prevent harden- 
ing during rapid cooling in air. Titanium is added to enamel- 
ing iron to stabilize the carbon again, preventing reaction with 
water vapor which gives hydrogen “‘reboiling.”’ 


ZIRCONIUM AND HAFNIUM 


Zirconium and hafnium are so closely related that a joint 
treatment appears justified, the more so since the technical im- 
portance of hafnium is nil. Zirconium, on the other hand, has 
been gaining continuously in the number and extent of its in- 
dustrial applications, and it is perhaps significant that the total 
ore shipments to the United States of over 20,000 short tons in 
1946, exceeded those of the preceding year by more than 25 per 
cent, and that the 1947 production again showed an increase of 
50 per cent. 

Zircon, ZrSiO,, is the main source of zirconium and its com- 
pounds. It is mined in Australia, Brazil, and India, and in a 
number of smaller deposits on all continents. A substantial 
domestic production has been established in Florida from the 
black sands of Vero Beach and from dune sands near South 
Jacksonville. Twelve co fifteen per cent zirconium-ferrosilicon 
is quoted at 7 cents per lb of alloy and 35 to 40 per cent material 
at 21 cents per Ib of alloy; pure metal powder is listed at $7 to 
$8 per lb. One gram of hafnium costs about $75. 

Only about '/¢ of the zirconium is used in the form of metals 
‘and alloys; '/4 to '/3 goes into refractories, and roughly, 50 per 
cent into enamels, porcelain, and glasses. Recently it has 
been reported that zirconium prevents plutonium from being 
deposited in living bone marrow of animals—an interesting 
sidelight upon the extent to which atomic-energy work reaches 
in all phases of chemistry 

The use of ZrO, in refractories and porcelains is based on 
its extremely high melting point—about 450 C higher than 
that of quartz—and onits excellent chemical resistance, and 
electrical and mechanical qualities. A zirconia-point cathode 


for a high-intensity white light (Nernst lamps) is also based 
upon the high meleing and boiling points of the oxide. It 
appears noteworthy that a greatly increased application of zir- 
conium oxide in the refractories of blast furnaces in Russia has 
been reported in connection with the conversion of Russian 
blast furnaces to the use of oxygen and the resulting higher tem- 
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TABLE 2 COMPOSITION AND PROPERTIES OF TITANIUM-BASE ALLOYS 
Mechanical properties 
Fatigue 
Percentage composition———-—~ Ultimate Yield Elonga- Hardness Impact at 10° 
(balance Ti) strength, strength, tion, VHN Ch cycles, 
Alloy Supplier Ce Fe OF N C Ma Al 10° psi 10° psi per cent V-notch 10° psi 
Ti-75A......-Titanium metals 0.10 70-80 45-55 10-30 175 15-25 45 
Ti-100A....Titanium metals .. 0.1 ? 0.02 100 75 wake. 
max 
Ti-a25A....Titanium metals 1.8 09 0.15 0.02 125 80 
Ti-150A....Titanium metals 2.7 1.3 O02 0.02 150 130 12-20 334-500 7° 
Ti-175A....Titanium metals 3.0 1.5 Of O04 .. 175 160 
Ti-Mao...... Rem-Cru ; ? ? 7 150 140 12-15 330-350 75 
Ti-Mn-Al .. .Rem-Cru 4 145 135 15-20 330-350 13 80 
(approx) 
Ti-Cr-Al....P. R. Mallory 5 165 135 10 


peratures of operation. Since the end of the war it has been 
one of the principal] aims of metallurgical and ceramic research 
to find materials which will retain useful qualities at higher 
and higher temperatures. The availability of such materials is 
a necessity for the future development of gas turbines, jet pro- 
pulsion, and rockets. Zirconium and titanium as metals, alloys, 
and oxides are among the substances that hold most promise in 
this respect. 

Zirconium metal, because of its high boiling point and its 
affinity for oxygen and nitrogen, has been used as a getter in 
vacuum tubes. It is pyrophoric at higher temperatures and 
has been used in flash bulbs and pyrotechnics. Zirconium dust 
can be ignited with a weaker electric spark than any other ma- 
terial. The metal has superior corrosion resistance to acids as 
well as caustic solutions. Fully annealed, it is ductile and 
easily shaped or drawn into wire. It has a high capacity for 
work-hardening. Many zirconium alloys have been studied to 
an appreciable extent, and some of these have achieved indus- 
trial significance. Considerable research is under way on zir- 
conium alloys at the Armour Research Foundation. 

Two grades of zirconium ferroalloys are used in steclmaking; 
one containing 35-40 per cent zirconium and over 50 per cent 
silicon, and one containing 12-15 per cent zirconium and 
roughly, 40 per cent silicon. Zirconium is added to steel in 
amounts between 0.05 and 0.20 per cent, as a deoxidizer and 
grain-refining agent. Zirconium is an excellent scavenger for 
oxygen, nitrogen, and sulphur. The addition of zirconium to 
a number of high-quality steels such as nickel, chrome, vana- 
dium, and particularly manganese stecl, has been found advan- 
tageous and is practiced commercially especially where highest 
ductility for wrought products is desired. 

The solubility of zirconium in aluminum has been studied. 
Several publications deal with small zirconium additions to 
magnesium-base alloys which are said to result in grain refine- 
ment. The decreasing solubility of zirconium in copper with 
lower temperature gives an age-hardening alloy. Zirconium 
containing bronzes also have been made. A number of high- 
melting-point alloys with tungsten, molybdenum, vanadium, 
and tantalum have been reported, and zirconium-tungsten alloys 
have been used in vacuum tubes. 


VANADIUM 


Colorado, Utah, and Arizona sandstones are at present the 
main source of vanadium. The phosphate rocks of Idaho, ex- 
tensive vanadium-bearing shales of Idaho and Wyoming, and 
New York's titaniferous magnotite ores, are other actual or 
potential domestic sources. Roscoclite, a vanadium-bearing 
mica, is the other important mineral. World production 
(excluding Morocco, Spain, and Russia) of the ore in 1947, 
approximated 1750 tons of contained vanadium. The price of 
this metal as ferrovanadium is about $3 per lb. 

A detailed description of the metallurgical application of 


— 


January, 1952 


vanadium would require much more space than is available 
here. More than 90 per cent of the total production is used in 
steel manufacture, and more than 50 per cent of that amount in 
high-speed steel. The formation of vanadium carbide, its solu- 
bility, and the resulting influence on the steel structure are im- 
portant factors in thesealloy steels. Of special technical impor- 
tance is the retention of hardness by vanadium steels at elevated 
temperatures. Increase in oxidation and corrosion resistance, 
higher endurance limits, and prevention of age-hardening are 
some of the advantages gained with vanadium in steel. 

Addition of 0.1-0.5 per cent vanadium to gray cast iron in- 
creases tensile strength, transverse strength, and hardness. In 
highly alloyed irons, 0.12 per cent vanadium gives improved 
machinability. The manganese-vanadium or chrome-vana- 
dium alloy steels are used where particularly high strength is 
required at slightly elevated temperatures (400/500 F). For 
instance, a steel with 0.50 per cent carbon, 0.79 per cent 
manganese, 0.31 per cent silicon, 0.90 per cent chromium, 0.20 
per cent vanadium oil-quenched from 1545 F and tempered at 
800 F has a Vickers hardness of 481 and a tensile strength of 
233,000 psi. 

Vanadium is not used in the United States to a great extent in 
stainless steels or in high-temperature alloys. Germany, how- 
ever, poorer in many of the other metals, has substituted vana- 
dium for such purposes with good success. Some special alloys 
like the highly magnetic Vicalloys (iron, cobalt, and vana- 
dium), some bronzes, and a Hastelloy (Ni, Mo, [Cr, Fe]) with 
some vanadium should be mentioned. 

The use of vanadium (replacing platinum) and vanadium 
oxide as catalysts in chemical process industries consumes more 
than 3 per cent of the vanadium production. 

A ductile vanadium metal has been developed just recently 
with properties varying from 81,000 psi tensile strength and 7 
per cent elongation for annealed metal to 155,000 psi tensile 
strength and 1 to 2.5 per cent elongation for 80 per cent cold- 
rolled metal. With an elastic modulus of 22,000,000 psi, a 
density of 6.1, and a melting point of 3150 F, vanadium alloys 
may find use for applications requiring light weight and high 
strength at elevated temperatures. One big problem to be over- 
come is its tendency to oxidize above about 600 F. Consid- 
erable improvement on these properties is anticipated with 
suitable alloying which is now being investigated in a research 
project at the Foundation. 


coLuMsBiuM! 


Columbium is found together with tantalum in the ore colum- 
bite, a columbate, and tantalate of iron and manganese, crystal- 
lizing in the orthorhombic system and occurring in granitoid 
rocks. If the tantalum content exceeds that of columbium, the 
mineral is called tantalite. The domestic production of the 
ore is very small, the bulk of columbite being imported from 
Nigeria where it is a by-product of the mining of tin-bearing 
sands. 

The metal is made by aluminothermic reduction, by reduc- 
tion with coal, or by electrolysis of fluorides. The ferroalloy 
is obtained in electric furnaces by silicon reduction. About 
4,000,000 Ib of columbium was mined during the years 1944- 
1946. The price as 50-60 per cent ferrocolumbium is about 
$4.90 per Ib of alloy. The metal has been quoted at $62 per Ib. 

Columbium in additions of 0.5-0.8 per cent is used in stabiliz- 
ing stainless steels (chrome-nickel steels). By combining with 
the carbon, columbium prevents carbide segregation in the 
grain boundaries which is responsible for intergranular corro- 


~ 1 The International Union of Chemistry has agreed to standardize on 
the name “‘niobium"’ for this element. It is expected that ‘niobium’ 
— will be adopted in this country instead of the older term 
“columbium.” 


7 


particularly important in welding grades of 


sion, This is 
stainless where the heat-affected metal is subject to carbide 
precipitation. Columbium further serves to reduce air-harden- 


ing in noncorrosive chromium steels. An important outlet for 
columbium (and tantalum) is use in nitrided alloy steels. Ni- 
triding in cracked ammonia results in an extremely hard surface 
layer containing nitrides, ¢.g., of chromium and aluminum. 
Columbium addition increases the rate of growth and depth of 
the nitride layer and allows higher nitriding temperatures with- 
out embrittlement. Finally, it is an important constituent in 
new, high-strength, high-temperature alloys used for rotors in 
gas turbines and in exhaust systems. 


TANTALUM 


Tantalite, the most important tantalum ore, as already men- 
tioned, is identical with columbite, only richer in tantalum. 
The Belgian Congo and to a lesser extent Brazil are the main 
exporters of the ore to che United States. About 1,000,000 Ib 
of tantalum was mined for the years 1944-1946. 

The metal itself is prepared by fused-sale zlectrolysis or by 
reduction of its halides with metals of the first or second group 
of the periodic system. Powder-metallurgical methods are 
used for fabricating the metal. Tantalum shect costs about 
$70 per Ib. 

Tantalum metal possesses exceptional corrosion resistance. 
Ic is used for surgical purposes such as sutures and cranioplastic 
(skull plates) because of its compatibility with body tissuc. 
Its corrosion resistance has made tantalum an indispensable ma- 
terial of construction for chemical apparatus such as tantalum 
heat exchangers and tantalum-clad acid-proof equipment. It 
is also used in electronic and radar equipment as anode and grid 
elements. The case with which tantalum is covered clectro- 
lytically with a self-healing layer of oxide has promoted its use 
in rectifiers, condensers, and lightning arresters. Tantalum car- 
bide is one of four commercial carbides (T’, W, Mo, Ta) which 
are formed into dies (for wire drawing), cutting tools, or ma- 
chine parts of extraordinary hardness and wear resistance. 

Because of its tendency to form nitrides and carbides and high 
melting point, tantalum must be worked by powder-metallurgy 
methods and sintered in vacuum. It is worked cold and suited 
to forming by all conventional methods such as rolling, draw- 
ing, pressing, and so forth. For higher mechanical strength 
and higher annealing temperatures it ry be alloyed with 
tungsten by powder methods. 

Tantalum cannot be electroplated, but through hydrogen re- 
duction of the pentachloride it has been possible to cover metals 
and various other materials such as ceramics with a dense and 
nonporous continuous coating of tantalum which adheres well 
and provides good corrosion resistance. 

MOLYBDENUM 


The United States is the main producer and consumer of 
molybdenum, Utah and Colorado being the principal sources of 
supply. The annual consumption of molybdenum is about 
11,000 short tons. It is also produced as a by-product of cop- 
per-ore concentration. It is traded in the form of 90 per cent 
ore concentrates, ferromolybdenum, calcium molybdate, tri- 
oxide, molybdic acid, ammonium and sodium molybdate, 
metal, alloy and silicide. The price is $1.32 per lb of con- 
tained molybdenum in the form of ferromolybdenum, and is 
slightly lower for oxide (powder or briquettes) and calcium 
molybdate. 

It is much beyond the scope of this review to discuss the 
metallurgy of molybdenum in detail. Summarizing, it can be 
said that moly is one-of the most important hardening ele- 
ments for steel. It raises the grain-coarsening temperature of 
austenite, increases hardenability, minimizes temper brittle- 
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ness, and is one of the most effective elements that can be added 
to steel to increase its mechanical and creep strength at higher 
temperatures. Molybdenum may replace part or all of the 
cungsten as the principal alloying clement in high-speed steels. 
In many cases it definitely increases corrosion resistance, for in- 
stance, in acidproof chromium steels. 

Molybdenum is equally effective in cast iron and is commonly 
used for high-strength and corrosion-resistant castings. The 
Hastclloys, nickel-molybdenum-base alloys of excellent hear 
and corrosion resistance, are used extensively in heavy-duty 
chemical equipment. Some typical uses of molybdenum alloys 
are in jet-propulsion engines, gas turbines and turbosuper- 
chargers, as supports in incandescent lamps, in electrical con- 
tacts, heating clements, resistance-welding electrodes, and 
x-tay targets. A molybdenum-ctungsten thermocouple has 
been used experimentally. Glass-metal seals in the electronic 
industry is another application for molybdenum alloys. 

The pure metal is of less technical significance. Generally, 
powder-metallurgy methods are used for its preparation, but it 
is now available in the form of sheets, rods, tubes, and wire 
High modulus of elasticity and high tensile strength, especially 
after cold-working, are remarkable characteristics of molyb- 
denum. However, the advantage is minimized greatly by its 
rapid oxidation at fairly low temperatures. Methods for coat- 
ing the metal with ceramic materials and with titanium have 
been proposed. Molybdenum itself is not readily electroplated 
but some alloys have been electrodeposited successfully from 
molten baths. Molybdenum coating by thermal decomposi- 
tion of its volatile hexacarbony! compound is also possible 

A moderate amount of various molybdenum compounds, per- 
haps 10 per cent of the total, is used in the glass, ceramic, 
enamel, electric, dye, leather, and ink industries. Its use as a 
fertilizer in deficient soils has been described 


TUNGSTEN? 


Scheelite, a calcium tungstate; ferberite, an iron tungstate; 
and wolframite, a manganese tungstate, are the principal com- 
mercial sources for tungsten. The annual U. S. production of 
ore concentrates in 1945 and 1946 was somewhat over 5000 
tons, containing roughly 5,000,000 Ib of rungsten. During the 
war years this production doubled. The domestic-ore produc- 
tion represents roughly 40 per cent of the total consumption 
The principal domestic producers are California, Nevada, and 
Idaho, but a number of other states and Alaska produce smaller 
amounts. Import sources are’ spread all over the world, the 
most important ones baing China, Bolivia, and Brazil. The 
richest ore deposits are probably those in China. The average 
value of ore concentrate varies greatly; ferrotungsten costs 
$3.25 per lb of contained cungsten 

Tungsten is a very unusual metal. Steel gray with a bright 
metallic luster, it has a density of 19.3, about the same as gold, 
and exceeded only by rhenium and some of the platinum metals. 
It has the highest melting point of all metals, about 3400 C, 
and the highest boiling point (6170 C). At 4000 C its vapor 
pressure is only '/,o atm. The modulus of elasticity is the 
highest for any metal, $3,000,000 psi. 

Of the primary tungsten production, ferrotungsten represents 
almost 50 per cent, tungsten metal powder 30-40 per cent, spe- 
cial alloys 3-4 per cent, and such products as sodium tungstate, 
tungstic oxide and acid, and ammonium paratungstate the re- 
maining 10-17 per cent. 

The massive metal itself is not casily made, and powder 
methods must be applicd. The powder obtained by reduction 

* The International Union of Chemistry has agreed to standardize on 
the name “‘wolfram'’ for this element. It is expected that wolfram 


will be adopted gradually in this country instead of the older term 
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of the oxide with hydrogen is compacted, sintered in a hydrogen 
atmosphere, and worked at successively lower temperatures un- 
til it becomes ductile and can be drawn through dies into fine 
wires. The unique combination of high mechanical proper- 
ties, high melting point, low vapor pressure, and good conduc- 
tivity has given the metal its unique position for electric fila- 
ments. It has practically the same expansion coefficient as 
Pyrex glass. Inert-arc and atomic-hydrogen welding processes 
use tungsten electrodes. A plating procedure by thermal de- 
composition analogous ro that reported for tantalum has been 
worked out. 

Most of the rungsten, however, is consumed in alloy steels, 
particularly in high-speed rool steels, and in shock-resisting 
and hot-work tool steels. The tungsten content varies between 
2 and 24 per cent, introduced in the form of ferrotungsten 
This is usually made by reduction of mixtures of the ore (wol- 
framite) and iron oxide or scrap with carbon in an electric furn- 
ace. The alloys also are made in an electric furnace, whereby 
tungsten powder or calcium tungstate replaces ferrotungsten 
for the production of nonferrous alloys 

As an alloying clement in steel, tungsten imparts great 
strength at clevated temperatures and greater toughness for the 
same hardness. 18-4-1 steel (18 per cent W, 4 per cent Cr, 1 per 
cent V) and 6-6 steel (6 per cent W and 6 per cent Mo) are typi- 
cal examples of tungsten rool steels, perhaps the most important 
of all high-speed tool steels. Tungsten-chromium steels are 
used in permanent magnets. High-carbon-tungsten stecls find 
considerable use for abrasion resistance. 

In nonferrous alloys, tungsten is equally useful. Cobalr- 
chromium-tungsten-molybdenum (Stellite family) alloy tools 
show excellent red hardness and are superior to high-speed 
steels in some metal-cutting operations, dies, gages, and earth- 
working equipment. The softer and rougher compositions are 
used in heat-resistant castings, such as gas-turbine buckets. 
These alloys are usually cast and finished by grinding. Some 
of them are applied as welding rods for the purpose of hard- 
surfacing. 

Some minor uses include a silver-tungsten alloy for electrical 
contacts, platinum-tungsten alloys for spark plugs and radar- 
tube grids, and copper-tungsten for high-pressure resistance- 
welding electrodes and high-density counterweights. 

Of extreme technical importance is the use of tungsten car- 
bide having a hardness of more than 9 on Mohs scale. It finds 
wide use as a cutting-tool material and wherever very high- 
abrasion and heat-resistant qualities are required. For cutting 
steel, titanium, tantalum, and/or molybdenum-carbides are 
added, since they resist cratering better than straight tungsten 
carbide. Mainly the monocarbide is used. The powder is 
made from tungsten, and/or tungsten oxide with carbon, and 
shaped either by cold-pressing and subsequent sintering or by 
hot-compacting in one operation. Shaping by extrusion with 
a following sintering operation is used for special applications. 

In comparison to the use of tungsten in alloy steels, other 
alloys, and in carbide, the nonmetallic uses of the compounds as 
fire-retarding agents, as bronze-colored pigments, in fluorescent 
screens, and as phosphors in luminescent materials are of minor 
technical importance. 


SBLENIUM AND TELLURIUM 


All selenium and most of the tellurium production results as 
a by-product of tank slimes of electrolytic copper refining. 
Some of the tellurium is obtained from lead operations. The 
annual production of selenium in 1946 dropped to less than one 
half of its wartime peak of 600,000 Ib. Tellurium production 
in 1942 exceeded 200,000 Ib, but was only $5,000 to 80,000 Ib 
in the following years, and negligible in 1946. In 1947 it again 

(Continued on page 18) 
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RESENT conditions, such as high fuel costs, larger unit 
capacities, and high operating load factors, have made the 
use of the reheat cycle increasingly attractive. As evi- 

dence of this increased interest, several papers have been pre- 
sented in the last three years covering various aspects of re- 
heating, such as improvement in thermal efficiency, operating 
experiences, and the effect of this cycle on the design of power- 
plant equipment. 

In this paper we will review briefly the advantages and dis- 
advantages of the reheat cycle, point out the degree of accepta- 
bility of this type of turbine, describe typical turbine designs, 
and discuss operating experiences and problems. 


ADVANTAGES OF REHEAT CYCLE 
Advantages derived from the reheat cycle, as have been dis- 
cussed in several papers, are as follows: 


1 Increase in thermal efficiency of the turbine of from 4 to 
5 per cent when reheating to the initial steam temperature 
(Fig. 1). 


16500300400 500 
PRESSURE BEFORE 

FIG. 1 INCREASE IN THERMAL EFFICIENCY 


(Steam conditions, 1450 psig, 1000 F total temperature, 1.5 in. Hg abs; 
10 per cent pressure drop through reheater.) 


2 Reduction in boiler-feed-pump power of from 15 to 18 per 
cent, which further improves the station heat rate. 

3 Reduction in condenser size of from 7 to 8 per cent. 

4 Reduction in main steam-generator size because of a re- 
duction of about 15 to 18 per cent in steam flow. 

5 Reduction in fuel-burning equipment of about 5 per cent. 

6 Reduction of about 50 per cent in percentage of turbine- 
exhaust moisture 

7 Reduction in size of feedwater heating equipment, 

8 Reduction in size of low-pressure blading because of 7 to 
8 per cent reduction in volumetric steam flow or, if the same- 
size blading is used, reduction in the leaving losses from the 
turbine. 


DISADVANTAGES OF REHEAT CYCLE 


1 Additional cost of the reheat section of the boiler, to- 
gether with the reheat-steam piping from and to the turbine. 
"Contributed by the Power Division and presented at the Annual 
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2 Increased cost of the steam turbine. 
3 Slight increase in complexity of operation and control. 
These difficulties are, however, less than anticipated and will be 
discussed further in this paper. 

4 Additional turbine floor-space requirements. This addi- 
tional space is required because of a slightly longer turbine and 
also because of the space occupied by interceptor valves, dump 
valve, and reheater piping. 

5 Added complication in piping and valve arrangements and 
in provision for flexibility in the piping system. 


ACCEPTANCE OF REHEAT CYCLE 


With present high load factors and fuel costs the use of the 
reheat cycle becomes quite attractive, particularly in the larger 
unit sizes (80 mw and above). This is indicated by the curve 
in Fig. 2 which shows the percentage of reheat turbines now 
under construction by the author's company. 

Ic will be noted that no reheat turbines are now being built 
for capabilities of 50 mw or below. However, if the trend to- 
ward higher load factors and higher fuel costs continues, the 
reheat cycle in some cases can be justified for these smaller rat- 
ings. 

At 75 mw capability the percentage of reheat turbines is 
rather small, about 12 per cent. Part of the reason for this 
small percentage at this rating is the demand for units of the 
ASME/AIEE Preferred Standards, which do not now include 
reheat turbines in this size range. Consideration is now being 
given to the addition of a standardized reheat turbine of about 
this capability, and when and if this standardized reheat tur- 
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FIG. 2 PERCENTAGE OF REHEAT TURBINES 


bine is adopted, there is no question but that the percentage of 
reheat turbines of this size will be increased materially. 

For larger ratings the reheat unit is becoming more and 
more popular, with the result that for capabilities of 140 mw 
and greater, all units now under construction are of the reheat 
design. 
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On the standardized unit of 100 mw capability, both reheat 
and nonreheat turbines are covered. At the present time all 
but one of the standardized units under construction, having 
a capability of 100 mw, are of the reheat design. 

Thus there appears to be no question but that the advan- 
tages of the reheat cycle have outweighed the disadvantages 
on the larger units with the trend being toward even greater 
use of this cycle during this period of high load factors and 
expensive fucl. 


STEAM CONDITIONS 


The most common sect of steam conditions for reheat turbines 
has been 1450 psig initial pressure, 1000 F initial temperature, 
and 1000 F reheat temperature. More than one half of our re- 
heat steam turbines have been purchased for these steam con- 
ditions. 

A continually increasing number of reheat turbines is being 
purchased for steam conditions of 1800 psig initial pressure, 
1000 F initial temperature, and 1000 F reheat temperature. 
More than 25 per cent of the reheat turbines now being designed 
and constructed will operate under these steam conditions, 
with the expectation chat this percent- 
age gradually will increase. 
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tively small simple structures with freedom for expansion. In 
this way, stresses, particularly those due to transient condi- 
tions such as occur during starting cycles and load changes, 
are kept sufficiently low so that reliable operation can be ex- 
pected for a long period of useful life. 


ECONOMIC JUSTIFICATION OF REHEAT CYCLE 


Factors involved on different installations vary so widely 
that it becomes difficult to make other than general statements 
as to when the reheat cycle can be justified economically. 

However, it appears logical to conclude that for sizes of 60 
mw and larger, load factors above 50 per cent, and fuel costs 
of 20 cents or more per million Bru, the application of the re- 
heat cycle should receive careful consideration. 


ARRANGEMENT OF REHEAT STEAM TURBINES 


The arrangements of the steam path of reheat turbines now 
under construction by the author's company are shown dia- 
grammatically in Figs. 3 and 4. Fig. 3 shows tandem-com- 
pound turbines driving single 3600-rpm generators, whereas 
Fig. 4 shows cross-compound types of turbines with the high- 


In a few cases the quality of fuel availa- 
ble for the boilers has necessitated a re- ' 
duction in pressure and temperature, to  @ 
1250 psig initial pressure, 950 F initial ng 
temperature, and 950 F reheat tempera- ees iA BZ 


ture. About 10 per cent of the reheat 
turbines now being built will operate under 
these steam conditions. Incidentally, the 
station heat rate obtainable under these 
steam conditions is about the same as can 


be realized with a nonreheat curbine op- 


erating under steam conditions of 1450 (fad) 


psig initial pressure and 1100 F initial 
temperature 

There has been considerable development 
toward the extension of pressures and tem- 


peracures to higher levels. As a result, 


one turbine is now being designed for pen eae 
steam conditions of 2350 psig initial pres- : 

sure, 1100 F initial temperature, and 1050 S&S. 
F reheat temperature. These conditions 

involve the use of austenitic steels in the 

parts exposed co 1100 F, and these parts FIG. 3 


accordingly have been designed to be rela- 


ARRANGEMENT OF TANDEM 


COMPOUND REHEAT TURBINES 


FIG. 4 ARRANGEMENT OF CROSS- 
COMPOUND REHEAT TURBINES 


FIG. 5 ASSEMBLY OF 65-mw 3600-RPM TANDEM REHEAT TURBINE, THREE-CYLINDER, DOUBLE-FLOW TYPE 
(Steam conditions, 1450 psig, 1000 F total temperature, ] in. Hg abs; reheat to 1000 F; maximum capability 81,250 kw.) 
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FIG. 6 ASSEMBLY OF 60-Mw 3600-RPM TANDEM RBHEAT TURBINE, TWO-CYLINDER, DOUBLE-FLOW TYPE 
(Steam conditions, 1450 psig, 1000 F total temperature, 1.5 in. Hg abs; reheat to 1000 F; maximum capability 75,000 kw.) 


pressure turbine driving a 3600-rpm gencrator, and the inter- 
mediate and low-pressure turbines driving cither a 3600 or an 
1800-rpm generator. 

Arrangement A. shows a three-cylinder turbine with steam 
first passing through a separate high-pressure clement, then 
being reheated before passing through the separate inter- 
mediate-pressure clement. The steam then divides into two 
parts through the separate, double-flow, low-pressure element. 
This forms a three-cylinder turbine with steam being reheated 
between the high and intertnediate-pressure elements. A 
longitudinal section through a turbine of this type is shown in 
Fig. 5. 

In arrangement B the high and intermediate elements are 
combined into a single cylinder. As shown, steam flows in 
the same direction through the high and intermediate-pressure 
sections, which means that near the center we have a separating 
seal across which the pressure differential is quite small, being 
the same as the pressure drop through the reheater and its pip- 
ing. This construction results in a difference in temperature 
on the two sides of the separating partition, this differential 
being of about the same magnitude as that across a conventional 
reaction-blade ring. 

Arrangement C is used on larger 3600-rpm units, where a 
third low-pressure blade section is required. In this arrange- 
ment the intermediate section is combined with one of the low- 
pressure sections. Therefore we have a three-cylinder turbine 
consisting of a high-pressure clement, a combined intermediate 
low pressure element, and a low-pressure clement, with steam 
being reheated between the high and intermediate-pressure 
elements. 

Arrangement D is the same as arrangement C except that the 
high-pressure element is turned in the opposite direction, thus 
opposing the blade thrust loads in the high and intermediate- 
pressure elements. This construction reduces the size of the 
balancing pistons, which simplifies the casing construction and 
results in a slight improvement in turbine efficiency. 

In arrangement E, both generators run at 3600 rpm. Be- 
cause of its size, four low-pressure blade sections are required, 
these being provided by two double-flow low-pressure ele- 
ments. 

In arrangements F and G the low-pressure clement consists 
of a double-flow turbine operating at 1800 rpm. In one case, 
the intermediate-pressure clement is coupled to the low-pres- 
sure shaft and runs at 1800 rpm, and in the other, the inter- 


mediate pressure is located on che high-pressure shaft and runs 
at 3600 rpm. 

The most common arrangements are B and D, the former 
being used when a double-flow low-pressure end provides 
sufficient exhaust area, and the latter when a triple-flow exhaust 
is required. 


TURBINE-DESIGN FEATURES 


The two-cylinder, double-exhaust, construction (type B) is 
illustrated by the longitudinal section in Fig. 6. Steam is ad- 
mitted to the rurbine through two throttle valves and two 
governor-controlled steam chests, one set of each being mounted 
separately on each side of the turbine. The high-pressure cas- 
ing consists of an inner and outer cylinder. The inner cylinder 


FIG. 7 SECTION THROUGH HIGH-PRESSURE END OF INTERMEDIATE- 
PRESSURE ELEMENT 
(Higher temperature reheat inlet features.) 
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rio. 8 or 125-mw 3600-RPM TANDEM REHEAT TURBINE, THREE-CYLINDER, TRIPLE-PLOW TYPE 
(Steam conditions, 1500 psig, 1050 F total temperature, 1.5 in. Hg abs, reheat to 1000 F; maximum capability 125,000 kw.) 


mic. 10 asssmMBLy Or 135-mw 3600-RPM TANDEM REHEAT TURBINE, THREE-CYLINDER, TRIPLE-FLOW TYPB 
(Steam conditions, 1800 psig, 1000 F total temperature, 1.5 in. Hg abs, reheat to 1000 F;_ maximum capability 150,000 kw.) 


FiG. 9 sHOoP VIEW oF 125-mw 3600-RPM TANDEM REHEAT CYLINDER BASE WITH ROTOR IN PLACE 


contains the nozzle chamber, first group of stationary reaction 
blading, and the high-pressure section of balancing dummies. 
In this way the parts exposed to high-temperature steam are 
made comparatively small and have ‘freedom of differential 
movement with the large, relatively cool outer cylinder. 

In like manner, the intermediate-pressure section of the cyl- 
inder is made with an inner and outer casing with the high- 


temperature reheated steam being contained in a comparatively 


smal] structure. When higher than 1000 F, reheat temperature 
is used, this intermediate inner cylinder also contains nozzle 
chambers and impulse blading, which means that the expan- 
sion through this impulse clement further reduces the size of 
the parts exposed to the high-temperature steam. A section 
illustrating this type of construction is shown in Fig. 7. 
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The triple-exhaust construction (type C) is illustrated by the 
longitudinal section in Fig. 8 and by the shop view in Fig. 9. 
High-temperature construction is similar to the two-cylinder 
design. In addition, the intermediate cylinder contains one 
set of low-pressure blades. Low-pressure double-flow features 
are similar in the two designs. A section through a turbine 
having the reversed arrangement of high and intermediate- 
pressure elements (type D) is shown in Fig. 10. 

Of particular interest is the 185,000-kw reheat turbine for 
Burlington Generating Station of the Public Service Electric 
and Gas Company, which contains several novel features. In 
the first place, steam conditions are higher than formerly used, 
2350 psig inle~ pressure, 1100 F initial temperature, and 1050 F 
reheat temperature. Then too, the substantial increase in rat- 
ing over previous 3600-rpm units dictates the use of a triple- 
exhaust 25-in-long low-pressure blade, making this the first 
application for a blade of this length at this speed. 

Also, the 1050 F reheat temperature exceeds by 50 F the 
highest now in service. The single-wheel impulse element, 
used in the reheat section, reduces the steam temperature in the 
inner cylinder to about the same value as in the 1000 F reheat 
design. 


REHEAT CONTROL 


Fig. 11 is a diagrammatic arrangement of the control of a re- 
heat turbine. For simplification, the superheater is shown as a 
single element. Actually, in most cases, the superheater is 
divided into two sections with the rcheater being interposed 
bet:een the primary and secondary superheater elements. 

Steam passes from the main steam generator through the 
throttle valves and governor valves. After expanding through 
the high-pressure section, it is reheated and returns to the inter- 
mediate-pressure section through an interceptor valve or valves. 
After expanding through the intermediate and low-pressure 
elements, steam is condensed and feedwater returns to the boiler 
through the heating system in a conventional manner. 

The only significant differences between this system and that 
of a corresponding nonrcheat turbine are the additions of by- 
pass valve 5, interceptor valves 4 with their control G, and 
dump valve 6 with its control. 

The purpose of the by-pass valve 5 is to avoid the possibility 


FIG. 11 REHEAT TURBINE CONTROL DIAGRAM 


of overheating the low-pressure section during the starting 
cycle, and to by-pass the reheater when either water-washing or 
caustic-washing the turbine. In case the heat absorbed by the 
steam in passing through the reheater results in an excessively 
high temperature in the low-pressure blading, by-pass valve 
could be opened manually to permit part or all of the steam to 
flow directly from the high-pressure exhaust to the intermedi- 
ate-pressure inlet. 

In actual practice it has not been found necessary to open this 
by-pass valve during the starting cycle. The main reason for 
this is that the installations have been of the unit type, with 
one main and reheat boiler per turbine. As a result, the reheat 
temperature has been quite low during the starting cycle and 
no excessive exhaust temperature has been experienced. 

This condition would not hold true if two boilers were 
supplied per turbine or if the station operated on the header sys- 
tem. While this has not been necessary or desirable on modern 
reheat turbines installed up to the present time, future con- 
ditions, particularly on the extremely large units, may dictate 
the need for more than one boiler, and in these cases the by-pass 
valve, and probably also desuperheating sprays in the reheat 


| line, will be found necessary. 


Interceptor valves 4 are installed to shut off the flow of 
steam to the intermediate-pressure element in case of sudden 
loss of load caused by the unit losing its electrical tic to the 
main system. Two valves in parallel are furnished, which 
arrangement reduces the physical size of the valves but, of 
greater importance, permits the testing of cach valve separately 
while the unit remains in service carrying reduced load. This 
testing insures that the interceptor valves are in proper condition 
to close when called upon to do so by the auxiliary governor. 
A section through an interceptor valve is shown in Fig. 12. 

As an added safeguard against sticking of these interceptor 
valves due to growth or deposits on the stems and bushings, the 
clearances between these stems and bushings have been made 
larger than normal. The valve-stems are equipped to back-seat 
on the bushings in their wide-open positions. Since these 
valves are in their wide-open positions when the unit is on the 
line carrying load, this additional stem clearance provides 
safety against sticking without causing any additional leakage 
during the load-carrying period. 
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Dump valve 6 is provided on turbines of the type shown as 
arrangement B in Fig. 3, to dissipate the energy of the steam 
passing through the diaphragm seals when the interceptor 
valves have tripped closed. When valve 6 opens, steam will 
flow directly from the intermediate-pressure inlet to the con- 
denser, by-passing the intermediate and low-pressure elements. 

The use of an auxiliary governor, while not peculiar only to 
reheat turbines, is important from the standpoint of over- 
speeding in case of sudden loss of heavy loads, The main 
governor has normal specd regulation of from 4 to 6 per cent to 
suit system conditions. The auxiliary governor, which is set 
high and, consequently, out of range during normal operation, 
has a speed regulation of only 1'/3 to 2 per cent. Therefore, 
when the speed has reached about 1 per cent above normal speed, 
the auxiliary governor responds very quickly to close the main 
governor valves and after the unit has accelerated to about 3 
per cent above normal speed, it acts to trip the interceptor 
valves closed and to open the dump valves. In this way, over- 
speeds are kept below the setting of the overspeed trip even 
with sudden loss of full load 


FUTURE OF REHEAT CYCLE 


The future of the reheat cycle appears to be bright. There 
scems to be no likelihood that fuel costs will reduce and, if 
anything, they probably will go even higher than at present. 
Load factors also will continue at a high level until such time 
as installed capacity provides a more comfortable margin over 
the load demands 

These factors, together with the excellent operating records 
of modern reheat equipment, make the reheat cycle an attractive 
method of reducing operating costs and will tend co justify its 
use for a large percentage of future units. 


SECTION THROUGH INTERCEPTOR VALVE 
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INTRODUCTION 


HE aim of this report is to present at least in spirit the 
impressions of your committee concerning the adequacy 
of present-day engineering education and observations 
relating to what it estimates to be the standards employed by 
the engineering schools. Any attempt to appraise the present 
position of engineering education is destined to cause a certain 
amount of misunderstandings, duc largely to the attitude of the 
reader at the time, and the impression the words convey in the 
climate provided by that attitude. Specific statements are 
often too limiting when taken literally, and generalizations 
are often too vague. An endeavor has been made, however, to 
present for consideration the committee's views on the present 
situation with the hope that, though brief and at times over- 
simplified and specific, the main observations will be accepted 
in their intended perspective. 


GROWTH OF ENGINEERING CURRICULA 


Engineering education in America was not developed after a 
preconceived plan. It evolved in parallel with the needs of 
a growing country, a country engaged in the development of a 
vast industrialization, From the first it filled a practical need, 
and its design emanated largely from an evaluation of the pro- 
fessional requirements. 

There were only a half-dozen schools of substantial merit by 
1866. While the concept of engineering was the application 
of science to useful purposes, the educational program was 
heavily charged with the art of engineering practice. The bet- 
ter curricula had their roots in scientific studies. At that time, 
and for a generation to follow, a majority of practicing engi- 
neers were not engineering-college graduates; they were men 
who through experience, observation, and study, developed 
themselves to the point where they could cope with the tech- 
nical problems of their time. Books began to appear and, 
with the development of laboratories for the teaching of prin- 
ciples (which, by the way, had been by 1870 in operation for 15 
years in the Chemistry Department at the University of Michi- 
gan), gave strength to the program of the colleges in systema- 
tization of technical knowledge. 

With the passage of the Morrill Act in 1862 the means and 
urge to found in cach state a program in the mechanic arts for 
the aid of manufacturers were at hand. From 1870 to 1896 
there was rapid expansion of the number of schools to 110 and 
the gradual formulation of the curriculum. By 1910 the forms 
of curricula in the older branches of the profession were pretty 
well standardized as to pattern. No elevating influences ap- 
peared to be at work on other than the newer curricula, such as 
chemical and metallurgical engineering, until the first world 
war. 

Betweeti the two world wars the engineering schools de- 
veloped programs in clectronics. Although these and the 
newer prewar programs were patterned after the ‘‘standard”’ 
form of curriculum, they nevertheless introduced new elements 
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of strength in the increase of basic and applied science; and it 
was soon noticeable that they possessed more vitality and po- 
tential than the older programs.’ Yet most schools did little or 
nothing about these older curricula. Instead, most colleges of 
engineering were preoccupied with the development of various 
offerings to cover students interested in the fringe areas: Those 
who would be contiguous to, but not really a part of, engincet- 
ing itself. While these programs served a useful need, their 
inclusion in one guise or other as engineering programs was a 
clear departure from the earlier concepts of professional train- 
ing. 

During the entire period from the earliest days to the second 
world war, there was not an established position for the tech 
nical school offering a program that would be post high school, 
but with more emphasis on high-grade craftsmanship training 
than on professional education. Many of the earliest schools 
of this type gradually expanded to four-year programs. A few, 
having a clear view of the need and great importance of such 
training, have held to their convictions and have developed 
strong programs with notable results. 


CRITICAL EVALUATION OF FACTORS IN ENGINEERING-COLLEGE 
DEVELOPMENT 


As one examines the history of the growth of engineering col- 
leges and their development, certain features thereof are espe- 
cially evident. - The very rapid expansion in both number and 
size of schools left little choice than to imitate the more suc- 
cessful. Not so obvious was an underlying sitvation that many 
of the new schools had only a dim concept of their objective in 
service to the profession. There was at work in the same set- 
ting the notion of spreading higher education for all, a factor 
that is restrictive of high standards. As schools grow, the 
pressure for staff expansion led to recruiting by the simple proc- 
ess of keeping on recent graduates, and then allowing them to 
do their graduate work, if any, while teaching. In this way, 
there was a subtle influence of continuity of curriculum with 
little urge for re-evaluation or vitality of concept of objectives. 
A standard pattern was achieved, not so much by deliberative 
process as by a sort of combination of gravitation and inertia. 

Coupled with these influences was the circumstance of ever- 
pressing financial problems in young and growing schools, and 
the consequent limit on salary scales. Not a few administra 
tors found themselves unable to pay salaries that would com- 
mand talent already developed, and in some cases they could do 
little more than employ something less than the top of the cur- 
rently graduating class—‘‘temporarily."" The deadening effect 
of obsolescence upon laboratory equipment, some of it hard-won 
after years of waiting and planning, had its part in gradual 
‘standardization’ through the lack of means to preserve a dy- 
namic program. 

Over the years, the number of practicing engineers without 
engineering-college education was gradually diminishing. 
This was due in part to the availability of engineering schools, 
and to an increasing extent to the complicated nature of the 
engineering function. Between the world wars, with the 
introduction in many schools of programs with greatly reduced 
scientific and technical content, yet calling the output “‘engi- 
neers,"’ there arose increasing confusion as to what constituted 
engineering and what characterized engineers. Accountants, 
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for example, and graduates of business courses, and others, who 
had enterprise to pose as consultants on managerial matters, 
called themselves management or industrial engineers. Gradu- 
ates of such courses could perform but elementary engincering 
functions. There can be no question that these courses of re- 
duced technical content were an aid to certain persons; the 
serious doubt was whether they should have been considered 
engineering Courses. 

From the earliest days the program of engineering education 
was limited to four years, in parallel with the usual under- 
graduate college program. A very few schools added one or 
two years, with an additional degree. During the period of 
development and growth, the medical, legal, and architectural 
professions have extended their length of program to meet their 
particular objectives. It is significant that these developments 
had no effect upon the engineering professional program and 
that in consequence, with conspicuously few exceptions, the 
engineering curricula have remained four years in length, begin- 
ning immediately after high school. 

Meantime, the fields of sciences, without exception, have 
been obliged to extend their programs through the addition of 
graduate work. Today, no scientist is considered adequately 
trained without the doctor's degree. Whether graduate work 
1s an appropriate program for the professional engineer is one of 
the questions deale with by your committee. 

Probably the most significant single characteristic of the 
engineering educational ficld is that it has no generally accepted 
professional objective as a goal for the educational program. 
There is general agreement respecting the form of the curricu- 
lum. Ic is difficult to detect differences in programs between 
schools simply by comparison of curricula. The major differ- 
ences lie in the depth of instruction and in the objective of each 
institution in respect of the professional outlook to be achieved. 
There exists today a spectrum of objectives ranging from highly 
professional programs supported by strong science backgrounds 
to vocational programs in which only a moderate amount of 
science is included, 

It is possible to divide the subjects included in any engineering 
curriculum into five groups, as follows: 


1 Basic science (mathematics, physics, chemistry, biology). 

2 Applied science (mechanics, thermodynamics, fluid me- 
chanics, geology, circuit theory, properties of enginecring 
materials, etc. ). 

3 Applied engineering (for example, internal-combustion 
engines, structures, machine design, industrial electronics, 
foundry technology, plant design, etc.). 

4 Administrative and managerial (cost control, industrial 
organization, labor relations, etc.) 

5 General (liberal courses, to provide a general educational 
background). Curricula may vary in the emphasis placed 
upon group, and in the extent of dominance of one group over 
the others. 


Historically, applicd-enginecring courses dominated the cur- 
riculum in the carly years. Gradually the pattern of basic sci 
ence courses was evolved and generally included. Shop courses 
were reduced to a minimum. From 1885 until the first world 
war, mathematics was stabilized in the older curricula, termi- 
nating with the calculus. Since then only a few schools have 
carried the subject further in civil, chemical, mining, and me 
chanical engineering, while many schools have required addi- 
tional mathematics in electrical engineering. Except in chemi- 
cal engineering, and in some cases of mining engineering, the 
amount of chemistry required has been limited to general in- 
organic chemistry 

The time requirement in physics has remained nearly constant 
in most curricula since about 1885. Generally, the classical 
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approach to physics instruction has been followed. The depth 
has varied with the amount of mathematics available at each 
stage. The calculus, while standard in all curricula, is not 
employed to the same degree in physics. In civil and mechani- 
cal engineering the amownt of physics is limited to one year in 
most schools; and in many the same limit is found in electrical 
and chemical engineering. Generally, however, the approach 
from the point of view of atomic and molecular structure is 
needed but wanting. 

The time devoted to mechanics is similar in nearly all schools. 
The variation in effectiveness of the course is not due to allotted 
time so much as to the depth of instruction. For many years 
it was the custom to minimize the use of the calculus in this sub- 
ject. The development of stronger texts over the last two dec- 
ades has greatly improved the effectiveness of the instruction; 
however, there is still much variation in depth of the require- 
ments placed on the student. There may be said to be a definite 
upswing in the quality of instruction in mechanics, although 
this is not believed to be general. In mechanical engineering, 
for example, vibrations and their consequences are treated in 
only a few schools. In fact, in civil engineering, dynamics is 
regarded as being unnecessary, yet fatigue is becoming more 
important in structural design. 

Hydraulics used to be taught from the empirical standpoint. 
Between the two wars there was pressure, emanating from the 
aeronautics field, for instruction in fluid mechanics. Some 
schools dealt sincerely with this proposed change; but many 
others simply changed the course name from hydraulics to fluid 
mechanics. 

While in chemical engineering thermodynamics has been 
taught with regard to interaction between the thermal and 
chemical circumstances involved, there has been little attention 
given to such matters in mechanical engineering. Today, a 
chemical engineer is not infrequently better trained for funda- 
mental work in heat power than the mechanical engineer, in 
whose field heat power lies. 

During the past several decades the instruction relating to 
engineering materials has developed into a program reciting a 
general discussion of their manufacture, and their mechanical 
propertics as revealed by standard acceptance tests. The metal- 
lurgical aspects are lightly touched upon ifatall. Instances can 
be found of the absence of a course in materials in electrical engi- 
neering, while in other cases in the same field students get the 
notion that such instruction together with the mechanics of 
materials is largely unnecessary for an electrical engineer, espe- 
cially in communications. 


PACTORS OF MAJOR SIGNIFICANCE IN CURRICULUM DESIGN 


Many perplexing problems stem from the fact that the engi- 
neering college, in preparing students for professional work that 
will reach maximum culmination twenty or more years hence, 
must evaluate hazily discernible future events. It certainly 
appears desirable that a major stress be placed upon those ele- 
ments of the curriculum that will give the most continuous and 
lasting support to the graduate’s professional life. Apart from 
the teaching of the professional attitude toward engineering 
and the instilling of the engineering and scientific method of 
attack upon problems, there are certain specific features of the 
curriculum that can be accepted as most essential. 

The first of these has to do with courses least likely to obso- 
lesce. While it is necessary to give a certain amount of instruc- 
tion relating to the present state of the art, it is certain that the 
present state will change, and hence that time given to such 
courses is not time devoted to a subject of sustaining value 
Sifting back through the curriculum, it seems clear that instruc 
tion in the basic sciences, if taught in a manner such that knowl- 
edge of them makes available working tools, contributes the 


- 

| 

it i 
| 


January, 1952 


most sustaining part of the curriculum. Among these basic 
sciences, the greatest potential for future development in science 
and technology is to be found in mathematics. An engincer 
with a good knowledge of mathematics is in a position to 
read with understanding and profit in physics and chemistry. 
Likewise, as his interest and need may expand, he may read 
further in the applied sciences, such as mechanics, elastic sta- 
bility, advanced thermodynamics, or Suid mechanics. Simi- 
larly, new applications of sciences to engineering situations may 
be understood and assimilated. Thus mathematics not only 
becomes the support of the group of courses that will obsolesce 
least; it becomes the means of further technical growth as be- 
firs the graduate’s interest and need. Building into the program 
in this and other means for further technical self-development 
of the individual after graduation is the second most important 
feature of a well-designed curriculum. 

The third feature that impresses your committee as of ranking 
importance has to do with the way in which the applied courses 
are related to those in basic and applied science. Two distinct 
approaches are discernible in present practices: one utilizes the 
engineering situations provided in the applied courses to illus- 
trate the manner of employing the sciences in engineering work, 
while the other makes the applied courses the goal of the cur- 
riculum with the minimum of application of the sciences. The 
former builds into the student a power of analysis and resolution 
in engineering situations that permits a wide range of appli- 
cation, The latter tends toward the achievement of a series of 
skills intended to equip the student for specific jobs immediately 
upon and soon after graduation. The first is professional 
preparation, the second vocational training. What is involved 
is not alone the way in which individual courses are presented; 
it especially relates to the prevailing concept of the function of 
the whole curriculum. 

Following the concept that the differentiating characteristic 
of the engineering function is the ability to utilize the sciences 
for the creative process of design and development of useful 
apparatus, structures, or other works, the program should aim 
at the development and expansion of the imaginative process of 
creative thought. Engineering educational processes are most 
commonly of the problem type, requiring but a single answer, 
with no latitude for judgment, and no imaginativeness beyond 
the visualization of the circumstance of the problem. Programs 
in architecture far surpass those in engineering in this respect. 
We tend toward producing a literal-mindedness that is not com- 
patible with creative imagination. 

The foregoing discussion has been in broad terms. It is be- 
lieved that quantitative specifications for engineering curricula 
are not adequate as guides to curriculum planning because they 
tend toward regimentation, toward fixation, and toward even- 
tual stagnation of awareness of the professional needs. The 
content in cach of the five categories enumerated must be 
determined in terms of the need of the graduate two or three 
decades ahead, not in specific detail but in sound skeletal prepa- 
ration, with most of the details to be filled in through further 
study and acquisition of experience in the field. The skeletal 
program must be strong and of sufficient stature to support and 
sustain the growing professional career. 

Engineering is both a science and an art. A balance between 
both is desirable. The tendency has been to emphasize the art 
unduly. The ‘engineering approach"’ can be presented in the 
manner in which science is brought to bear on an engineering 
situation. Much of the art can better be acquired in the field. 
Industry is coming quite generally to recognize this arrangement 
as desirable for its needs. 


SUGGESTED PROGRAM 


The quality of engineering curricula varies over a wide range, 
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from highly developed professional programs to those having a 
predominantly vocational content. The foregoing discussion 
relates especially to the middle and lower portion of the range. 
Accrediting procedures relate almost entirely to the minimum 
standards, and tend to breed complacency among those schools 
that just barely satisfy such a standard. While accrediting 
must be maintained as a part of the licensing procedure, it can- 
not be expected that accrediting of itself will achieve the im- 
provement of schools that satisfy the minimum requirements— 
unless two or more classes of schools were established and ac- 
crediting set up for cach class. Your committee believes that 
such a scheme would neither be welcome nor desirable. Rather 
it believes that the engineering educational field has a great 
opportunity to study itself, with the object of finding ways at 
all levels to improve its service to the profession. 

One way to make such a study is to set up an agency that 
would study and report its findings, as was done by the Society 
for the Promotion of Engineering Education in the Twenties, 
under the late W. E. Wickenden. Such a procedure has the 
effect of isolating the study and removing it from the schools 
themselves. The conclusions of Wickenden, written in 1929, 
are to be found in Appendix I' of this report; and your com- 
mittee is struck with the potency of the statement to today's 
situation, and the extent of the failure of the schools to imple- 
ment much of the recommendations. Other statements, appear- 
ing since the Wickenden report and bearing upon the same 


subject, are given in the remaining appendixes. From these it - 


seems clear to your committee that what is now needed is active 
study and self-appraisal by the schools themselves, looking to- 
ward implementation of recommendations already made. 

In some quarters the suggestion has been made that an over- 
lay of graduate work is the answer to a need for stronger science 
content in the curriculum, and to a higher total level of achieve- 
ment. Your committee believes that the basic program in 
engineering leading to the first degree in the field should be of a 
quality to suffice for the professional need of perhaps cighty per 
cent of the graduates, and that truly graduate work should be 
reserved for the remaining few having special competence. 
The responsibility for support of the profession, it is believed, 
must rest chiefly upon the adequacy of the undergraduate pro- 
gram. 

The great pressure upon the engineering schools to provide 
general education in addition to an increased scientific and 
technica! training brings them constantly face to face with the 
limitation in time imposed by the conventional curriculum. 
It is perhaps time that this problem was approached in terms 
of total need; and then the time required to achieve this need 
be measured beginning with the preparation now available 
from the secondary schools. For many years the approach has 
been to see what can be given within the four-year framework, 
with the result of overcrowding the program and with a gen- 
eral shifting first in one direction and then another without 
total gain in achievement. Other professions have had to face 
this issue. If engineering maintains professional stature, it 
will have to organize accordingly. Some have suggested a 
pre-engineering period in which the high-school preparation 
may, if necessary, be augmented to a desired level before begin- 
ning engineering study. 


‘ Not included in this printing. The complete rt has five ap- 

dixes: (1) ‘“The American Scene,"’ by W. E. Wickenden, director, 
nvestigation of Engineering Education, Society for the Promotion of 
Engineering Education, vol. 1, 1929, p. 1000; (2) ‘‘Engineering and 
Social Progress,"’ by Karl T. Compton, Proceedings, SPEE, vol. 47, 1939, 
8; (3) “Atomic Engineering,’ by Theodore von Karman, 
cHanicaL Enotngerino, October, 1945, p. 672; (4) ‘Tomorrow's 
Engineers,"" by J. R. Van Pelt, Proceedings, SPEE, vol. 55, 1948, 
168; “‘Present-D-y Engineering and Applied Science,’’ Report of 
'anel on the McKay Bequest, Harvard University, 1950, p. 7. 
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There has been some discussion of the list of degrees granted 
in engineering. There is a gradual tendency to drop the pro- 
fessional degrees of C.E., M.E., etc., awarded after a suitable 
interval of practical experience and the submission of an ac- 
ceptable thesis. If the professional degrees became generally 
available for work in course, they could then be used to desig- 
nate the longer programs that are now under way, whether they 
be one-degree or two-degrcee programs. 

Finally, it becomes clear that there is going to be a shortage 
of engineers for many yeais to come. At such a time, in the 
national interest, it is of paramount importance chat the best 
possible education in engineering be provided by our schools. 
Each man is going to be called upon to cover a greater range 
than heretofore, if the engineering needs are to be met. Every 
school should devote itself to ways of substantial improvement 
of its program, to the end that its graduates will meet the re- 
sponsibilities being placed upon them. 


Less Familiar Metals of Commercial 
Importance 
(Continued from page 8) 


increased to 45,000 Ib. Recently quoted prices were $1.75 per 
Ib for tellurium and $3 per |b for selenium. 

The most valuable characteristic of selenium is its change in 
clectrical conductivity when exposed to light. Selenium cells 
(electric eyes) are in common technical use for counting, scan- 
ning, or sorting machines, safety devices, and light meters 
Selenium is used in electric rectifiers. It is applied to glasses 
tor decolorizing as well as for obtaining yellow and red colors. 

Selenium has been proposed as a substitute for sulphur in an 
endless number of applications, but few of these appear to be of 
technical significance. In some organic dyes, sulphur replace- 
ment by selenium is said to increase brightness. The same is 
true for some pigments. Both selenium and tellurium are em- 
ployed in vulcanizing rubber in the place of, or in addicion to, 
sulphur. The resulting products show greater toughness and 
higher resistance to abrasion. Tellurium is used in toning of 
photographic prints. 

The principal metallurgical application of both selenium and 
tellurium is in copper alloys where addition of 0.5-0.6 per cent 
of cither element renders the metals free-cutting and allows 
their machining at high speed. One-quarter per cent selenium is 
added to low-expansion alloys like Invar and to stainless steels 
tor the same purpose. It is also used as a special addition to 
corrosion-resistant castings—for instance, to a type CF alloy of 
19 per cent chromium and 9 per cent nickel to promote machina- 
bility and soundness. Tellurium, in amounts of less than 0.1 
per cent, improves the work hardenability of lead and increases 
its recrystallization temperature. Even small amounts (0.05 
per cent) improve creep strength and work-hardening of tin. 

For both elements, selenium and tellurium, the potential 
supply as by-products exceeds the demand, and new applica- 
tions would be welcome. 


RHENIUM 


At present rhenium is of little or no technical application, 
but because of its unusual qualities, this situation might change 
in the years to come. Rhenium looks like silver, but its dens- 
ity, 20 grams per cu cm, exceeds that of gold and approaches that 
of platinum. It is of extreme corrosion resistance. Its melting 
point of 3170 C is exceeded only by tungsten. 

Molybdenum smelter flue dust in Arizona has been the source 
for the small amounts (100 Ib or so) made in this country. The 


MECHANICAL ENGINEERING 


present price lies between $5 and $10 per gram. A number of 
patent claims have been made for rhenium, in hard acid-resist- 
ant alloys with W, Mo, Cr, Ta, and with the platinum group. 
It has been used instead of the platinum metals in pen points 
and similar applications. Because of its high melting point it 
has been proposed for high-temperature thermocouples and for 
lamp filaments, electric contacts, and the like. 

Discoveries of rhenium in titanium ores are of potential inter- 
est. There is no doubr that an increased or more concentrated 
supply of the metal soon would be followed by its technical 
application. 

CONCLUSION 


This review has been a rather condensed and necessarily cur- 
sory trip through the wide field of the technical application of 
the less common metals. It is hoped that the reader will be 
impressed by the variety of their uses and will realize that 
modern metallurgy is able to furnish specific materials for al- 
most any specific requirements. 


Pressure-Operated Furnaces 


N a report on the status of the new method of operating 

iron blast furnaces under pressure, Dr. B. S. Old, vice- 
president of Arthur D. Little, Inc., the Cambridge, Mass., 
engineering firm which originated the process, revealed that 
all six of the large blast furnaces now under construction in the 
United States will operate under pressure and that five old 
furnaces are being converted to pressure, in addition to eight 
now operating in the United States and one in England. He 
estimated that on the basis of experience with furnaces now 
operating, these furnaces aXogether would produce at least 
1,000,000 tons more pig iron cach year than if operated con- 
ventionally. More pig iron is urgently needed to supply the 
expanded steelmaking capacity now operating and under con- 
struction. 

In operating a furnace under pressure the exit-gas system is 
throttled so that pressure at the top of the furnace builds up; 
pressures up to about 12 lb above normal atmospheric pressure 
are now used. With the system throttled down, the air blown 
in the bottom of the furnace moves through more slowly, so 
that it is possible to blow a greater weight of the compressed 
air through without blowing valuable ore out of the furnace. 
The availability of more air permits the burning of more coke 
per day and thus the smelting of more iron per day. 

The first pressure furnace started regular operation in 1946. 
This was the Cleveland (Ohio) No. 5 furnace of Republic Steel 
Corporation which worked with Arthur D. Little, Inc., in de- 
ve.oping the equipment and procedures for pressure operation. 
Republic Steel recently announced that this furnace had set a 
company record for output, with 48,005 tons of iron produced 
in September, 1951. The average daily output was 1600 
tons, compared with 1400 expected under conventional opera- 
tion when the furnace was rebuilt. The record was made 
despite the fact that the furnace was processing relatively 
low-grade ore, which normally reduces capacity. In turning 
out this much iron the furnace set a world record for ‘‘wind"’ 
blown, with a daily average of 6340 tons of air blown into the 
furnace. Republic has converted 45 per cent of its total 
blast-furnace capacity to pressure operation. 

The Cleveland No. 5 furnace has a 28-ft hearth (diameter at 
the bottom); furnaces with a hearth diameter of 27 ft or more 
are considered ‘‘large,"’ Dr. Old said. The six large pressure 
furnaces now building will have average output of at least 1600 
tons a day, he added, and the older converted furnaces will be 
increased in capacity from an average of 1250 to 1400 per day. 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


J.J. Jaklitsch, Jr., Technical Editor 


| psec for these pages is assembled from numcrous 

sources and aims to cover a broad range of subject mat- 

° ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context, and credit to 
original sources is given. 


Radioactive Fission Products 


POTENTIAL large-scale demand for fission products 

exists in industry, but many technical and economic prob- 
lems must be solved before promising new uses for these by- 
products of the atomic-energy program can develop. This 
was the broad finding and conclusion of Stanford Research 
Institute of Stanford, Calif., from a recent technoeconomic sur- 
vey of industrial uses of radioactive fission products conducted 
for the United States Atomic Energy Commission and an- 
nounced in a report recently published by the Institute. 

Millions of curies of radioactivity are contained in the process 
wastes left over from the production of plutonium in the AEC’s 
nuclear reactors. Of no usefulness for industrial or explosive 
power or as a heat source, these fission products are known to 
be a potential source of large quantities of low-cost radiation. 
Refinement and concentration of the gross fission products, 
now stored at AEC installations, will undoubtedly be necessary 
to make them suitable for industria] purposes, the SRI study 
indicates. 

Promising industrial applications for fission products are to 
be found in various stages of technological development, ac- 
cording to the report. One table sets forth in summary form 
the approximate state of technological development of selected 
large-scale potentiai industria] uses, the fission products re- 
quired, the maximum value-in-use or competitive price, the 
size of the market, ana the nature of the competition. 

Present commercially feasible industrial uses include the 
activation of phosphors for self-luminescent signs and markers, 
static climinators for a variety of industrial processes, the re- 
duction of starting-voltage requirements in fluorescent light 

’ tubes, and in process-control instruments which incorporate a 
source of radiation. 

Possible future uses for fission products, where the technology 
and desirability of use will require at least two to five years for 

development, include industrial radiography, cold sterilization 
of drugs and foods, and portable low-level power sources. In 
the highly speculative area where basic technical knowledge is 
lacking, possibilities exist for uses in radiation chemistry and 
flame propagation. 

The marketing study emphasizes that the possible industrial 
advantage in use of fission products lies in their potential 
ability to produce certain types of radiation at less cost or in 
more convenient forms than presently available sources. 
Fission product gamma rays would be considerably cheaper for 
similar uses than comparable x rays from machines and would 
perform functions that cannot be accomplished by cathode rays 
from existing machines because gamma rays will penetrate 
through much greater thicknesses of materia]. 


Where radiation-dosage requirements are small and numerous, 
beta-cmitting fission products are considered more practical 
than machine sources of cathode rays. The only competition 
to fission products in such application is from radioisotopes 
specifically produced for these purposes. 

The magnitude of demand for fission products is expected to 
be primarily a function of price. The report states that it ap 
pears that a price of $1 to $2 per curie would be low enough to 
assure a market in the order of hundreds of thousands or even a 
few million curies a year. Although a price of $50 to $100 per 
curie would reduce the potential demand to a level of tens of 
thousands a year, when thousand-curie quantities of certain 
fission products are made available at this price, there will be an 
industrial demand for them. 

The technological and marketing problems confronting the 
Commission in making fission products available to industry 
are difficult but not insurmountable, according to the report. 
Reviewed are technical problems involved in the design of 
processing plants to separate the fission products; in engineer- 
ing the sources of radioactivity into a form suitable for various 
purposes; and in supplying fundamental knowledge on which 
to base development of industrial applications. Marketing 
problems outlined in the study cover such matters as pricing 
policy, promotional effort, engineering services, mechanics of 
distribution, personnel training, patent policy, inspection and 
reports policy, and safety regulation and education, 

There are definite signs that both industry and the Com- 
mission are beginning to move ahead with research programs 
aimed at developing large-scale uses for fission products, says 
the report. The announcement last July that Brookhaven Na- 
tional Laboratory has a 1000-curie source available for ex- 
perimental use by industry has met with immediate industrial 
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How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) | 
technical magazines; (2) news stories and re- 

leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
| printed for meetings. Abstracts of ASME preprints will 
be found in the ' ASME Technical Digest” section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources: i.e. (1) The technical magazine 
| mentioned in the abstract, which is on file in the Engi- 
| neering Societies Library, 29 West 39th St., New York 
| 18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
| for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. 
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acceptance. The Commission is sponsoring research programs 
at Brookhaven, Massachusetts Institute of Technology, the 
University of Michigan, and Yale, Columbia, and Syracuse 
Universities, aimed at assisting industry in this ficld. A num- 
ber of prominent industrial concerns have expressed interest in 
pilot-plant operations, especially in the field of radiation 
sterilization, as suitable fission products become available. 

To encourage further study by industry of possibilities of 
use, the Commission has authorized the Institute to make the 
report available at cost. Copics of the report may be obtained 
for $1.50 from Project 361, Stanford Research Institute, Stan- 
ford, Calif 


Aircraft Nuclear Propulsion 


principles underlying nuclear-powered flight, some 
possible methods of achieving it, and some problems which 
are involved, were discussed by Dr. Miles C. Leverett of the 
Aircraft Nuclear Propulsion Project, General Electric Company, 
Oak Ridge, Tenn., before a recent meeting of the Institute of the 
Acronautical Sciences in Chicago, Il 

Dr. Leverett pointed out that one pound of uranium-235 will 
liberate heat on undergoing fission equivalent to the energy 
liberated by burning 1,700,000 Ib of gasoline. 

Although the basic superiority of nuclear fuel over chemical 
fuel is chus superficially stated as a simple ratio of 1.7 million to 
1, the implications and complications of this fact are extremely 
varied and far-reaching. For example, some of the implications 
he listed were as follows: A nuclear aircraft could encircle the 
globe many times without stopping, although this particular 
maneuver would be more dramatic than useful. It could fly en- 
tirely around the world at local midnight, accomplishing the 
entire circuit in darkness and with the lower vulnerability 
which night flying confers. Careful husbanding of fuel, pro- 
gramming of flight speed and altitude, and closely timed flight 
plans would become unnecessary in a nuclear-powered airplane. 
Such an airplane could fly at its maximum speed and at any 
alticude over its operating range for all or any part of its mission 
and still be perfectly sure of having enough fuel to return to its 
home base by any route whatever. A nuclear-powered aircraft 
could possibly stay aloft for many days. It would be limited 
only by the freedom of the aircraft and power plant from break- 
down and by the ability of the crew to endure long hours of 
flight and exposure to nuclear radiation. It is clear that many 
missions which are impossible for chemical aircraft would be 
possible with nuclear-powered aircraft. 


PROPULSION MACHINERY AND REACTOR 


Many proposals for a power plant have been made, he said, 
including turbine-driven propellers, a turbojet in which the 
reactor takes the place of combustion chambers, and a ramjet 
engine with similar substicution of a reactor for combustion 
apparatus 

In all cases, except that of the ramjet and other direct air 
cycles, it is required that heat be transported in a coolant from 
the reactor to the propulsion machinery 

The design of the reactor will be greatly influenced by the 
coolant chosen. However, the basic principle upon which the 
reactor Operates is the same regardless of the coolant. This 
principle is as follows: The reactor may be thought of as a more 
or less cylindrical body throughout which a fissionable material 
such as uranium-235 or pluconium-239 is distributed. The reac- 
tor also contains passages for the flow of the coolant through it 
necessary for the removal of the heat and also usually contains a 
material which is called a moderator. Typical moderators are 
graphite, ordinary water, heavy water, beryllium, and 
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beryllium oxide. The reaction starts with the capture 
of a neutron by a nucleus of, say, uranium-235. Since 
neutrons are present in small concentration in the atmosphere 
everywhere, this serves to start the reaction. Immediately 
after capture of the neutron the U-235 nucleus disintegrates with 
the liberation of two tc three neutrons and 2 atomic nuclei 
(fission fragments) both smaller than the original nucleus. 
Most of the energy of fission is carried off by the fission frag- 
ments; this energy is imported to the material into which they 
are cast and appears as heat. Gamma rays and beta rays also 
are given off in the fission process. 

The two to three neutrons given off are ejected into the body 
of the reactor and may undergo one of three different fates. (1) 
They may escape from the reactor entirely and be captured out- 
side it by some parasitic nucleus in the structure of the shield or 
its surroundings. (2) They may be captured by some of the non- 
fissionable materials in the reactor itself. (3) They may be 
captured in another U-235 nucleus, following which additional 
neutrons will be given off. If we can design the reactor so that 
as many as about 40 per cent of the neutrons given off in fission 
are captured in other fissionable nuclei in such a way as to cause 
fission there, the reaction will continue indefinitely until the 
fissionable nuclei are used up, he said. 

The basic problem of reactor design is to reduce to accepta- 
bly low values the first two methods of loss of neutrons just 
mentioned. 


SHIELD 


A substantial portion of the energy of a reactor appears as 
kinetic energy of the neutrons and as ionizing radiation such as 
gamma rays and beta rays. The neutrons and gamma rays, if 
allowed to escape with complete freedom from the reactor, Dr. 
Leverett indicated, would make it necessary for human beings 
to stay at a distance of more than a mile from a high-powered 
reactor while in operation. Moreover, since the fission products 
themselves are radioactive and continue to emit gamma rays 
even after the chain reaction has been stopped, it would not be 
possible to approach the reactor very much closer than this 
even after it had been shut down. It is clear that a shield must 
be provided. 


PROBLEMS OF NUCLEAR-POWERED AIRCRAFT 


Some of the problems which confront the designer of a nu- 
clear-powered aircraft include the following: 


Shield Weight. The shield will be the heaviest single object 
aboard the aircraft. Early published estimates of shield weight 
placed the minimum shield at 50 to 100 tons, without any pro- 
visions for removal of heat. From this it is evident that a large 
aircratr will be required to carry a weight of this magnitude 
even though the aircraft need carry little or no chemical fuel. 
To a first approximation one may balance off the weight of the 
shield against the weight of the fuel load which would be car- 
ried in the large modern aircraft, since the shield and the reactor 
which it contains essentially replace the fuel load. The fuel 
loads of modern aircraft range up to the neighbérhood of 75 
tons or more. If the early estimates of shield weight referred to 
are anywHere near correct, it is evident that the weight of the 
shield plus the reactor is not grossly different from that of 
the fuel which can be carried in a large conventional aircraft. 
However, every effort must be made to keep down the weight of 
the shield and the reactor. One obvious way to do this is to 
make the reactor small so that the shielded volume is kept 
small. This in turn restricts the amount of cross-sectional free- 
flow area through which coolant may pass through the reactor 
and increases the pressure drop. Moreover, as the reactor di- 
ameter decreases, it usually is found that more fissionable ma- 
terial is required. This is undesirable. There is therefore a 
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balance to be struck between the benefit of small shield weights 
resulting from decreased reactor size on the one hand, and the 
disadvantages resulting therefrom in smaller free-flow area for 
flow and larger fissionable-matcrial investment re- 
quired. 

Balance and Structures. The existence of a large concen- 
trated weight, such as the shield and the reactor at one point in 
an aircraft, makes it necessary to redesign the structure of the 
aircraft to accommodate this weight. 

Large Landing Weight. The fact that only a small amount of 
the fuel is consumed in flight means that the gross weight of a 
nuclear aircraft will be approximately the same on landing as on 
take-off. First, the landing gear must be made strong enough 
to take the higher gross landing weight. Second, the landing 
speed is increased and there may be a change in landing attitude 
which possibly could require changes in the landing gear, or in 
tail clearance-angle requirements 

Heat Transfer. The essence of a nuclear power plant is the 
transfer of heat from the reactor to the propulsion machinery. 
The requirements for smail-size and high power density placed 
upon the aircraft reactor push the heat-transfer designer to the 
limit of his knowledge. He must avoid hot spots in the flow 
system, he must have good flow distribution, and he must know 
exactly how the power is distributed in the reactor so that he 
can supply the right amount of coolant to each part of it. 

Materials. One of the most important problems in reactor 
technology today, Dr. Leverett emphasized, is the finding and 
development of materials adequate for use in reactors which are 
proposed for production of power in one form or another. The 
combined effects of high temperature, corrosion by various 
coolants, radiation damage, thermal stresses, and mechanical 
stresses can be extremely serious in some cases. The aircraft 
reactor presents these problems to an unusual and critical de- 
gree. For example, a difference of 100 F in permissible maximum 
reactor temperature can easily produce a 15 per cent difference 
in thrust output of the power plant. High-temperature. ma- 
terials are therefore a prime necessity. A corrosion-resistant 
coating on the reactor heat-transfer surfaces a few thousandths 
of an inch thick may double the critical mass. A brazing alloy 
containing a few per cent boron (a strong neutron absorber) 
may put so much boron into the reactor that it cannot be made 
to go critical, and this particular alloy may therefore be en- 
tirely unusable. An alloy high in nickel may have good corro- 
sion and high-temperature strength properties for use as reactor 
structure, but be so strong a neutron absorber as to be substi- 
tuted by another alloy of lower nickel content and poorer corro- 
sion and strength properties. The finding of materials adequate 
to withstand these conditions is a challenge worthy of the best 
metallurgist, ceramist, or chemist. 


OUTLOOK 


In many respects, Dr. Leverett said, the propulsion of aircraft 
is an ideal use for nuclear energy. Here toa higher extent than 
in any other application the advantages of a highly concen- 
trated source of heat can be used to good result. Although the 
goal of producing a nuclear-powered aircraft is an admittedly 
ambitious one, it is only such high-performance premium uses 
of energy which can today justify the consumption of as rare a 
resource as uranium-235 or plutonium-239. Moreover, it is 
inescapable that a development of this type has great military 
significance. 

In recent months, he states, the government has announced 
that the nuclear-aircraft program is entering a new phase. In 
this new phase the Aircraft Gas Turbine Department of the 
General Electric Company has been given the responsibility for 
the propulsion system and the Consolidated Vultee Aircraft 
Corporation is to supply the airframe. 
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Dr. Leverett indicated that he believes our efforts to fly an 
aircraft on nuclear power will be successful. 


Aircraft Gas-Turbine Research 


EW tools and techniques devised to carry on the scientific 

research on current problems of aircraft propulsion were re- 
vealed to key executives and :ngincering personnei in the mili- 
tary services and industry during the recent 1951 Biennial In- 
spection of the NACA Lewis Flight Propulsion Laboratory in 
Cleveland, Ohio. There are many problems under intensive 
study at the Lewis Laboratory and the following brief dis- 
cussions of some of the demonstrations witnessed at this year's 
inspection are representative segments of NACA's compre- 
hensive program of propulsion research. 


COMPRESSOR BLADE VIBRATION 


Lewis research engineers pointed out, for example, that an 
important cause of failure of rotating blades, especially in the 
axial-flow compressor of a turbojet engine is vibration and that 
one of the most important sources of vibration is stalling flutter, 
a condition in which the compressor blades vibrate as reeds in a 
strong wind. 

Compressor blades normally operate at very high angles of 
attack, near the point of acrodynamic breakdown, or stalling. 
Investigation of one engine showed that the critical velocity 
which starts this stalling was actually being encountered, with 
a resulting high rate of blade failures. Reduction of the angle 
of attack made the appearance of stalling flutter less likely. 
This was accomplished merely by twisting the guide vanes in 
front of the compressor stage where the blades were foiling. 
No loss in efficiency of the compressor occurred as a result of 
the change in guide-vane angle. 

A second remedy, it was learned, has been introduction of 
enough damping action in the blade mount to overcome the 
acrodynamic excitation of the wind stream. In the conven- 
tional method of blade mounting, when the engine is operating, 
the centrifugal pull on a blade is so great that it is effectively 
locked in the mount and it 1s difficult to introduce damping. If 
a thin film of dry lubricant is introduced between the blade and 
the mount, then the locking action is minimized and damping 
can be effectively achieved. Use of this technique, when ap- 
plied to compressor blades, reduced the stress amplitude to 
about one third its former magnitude 


FIG. 1 COMPRESSOR BLADE VIBRATION MINIMIZED BY USE OF DRY 
LUBRICANT 
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COMPRESSOR TEST BLADE FABRICATION 


In compressor research, although the quantity of any single 
design may be small, che total number of experimental blades 
required is large. 

To provide such quantities of experimental blades, develop- 
ment of special equipment has been necessary at Lewis. This is 
in addition to use of commercially available machine-shop 
equipment. By striving always to minimize the amount of tool- 
ing necessary to reproduce a new blade shape, it has been possi- 


ble to speed the production processes whereas costs of individual © 


blades have been reduced 

During the past year considerable improvement has been 
made in the method of reproducing an airfoil section, it was re- 
vealed. Working directly from a greatly magnified drawing of 
such a section, a specially developed machine quickly repro- 
duces the desired section in thin metal. As soon as the several 
sections making up a blade have been machined in this manner, 
they are stacked in order and become the master template for 
the entire blade. 

A further advance in the technique eliminates the need for 
making templates. In anew device that enables this production 
short cur, mathematical information concerning the desiga of 
the blade desired is fed into an ‘‘electronic brain’’ which then 
transmits impulses into machining equipment that cuts the 
blade shape out of metal. Only recently put into operation, the 
new development already has been used to cut a number of air- 
foil sections 


> TURBINE BLADE COOLING 


Of all the complex and expensive rotating parts that go into a 
jet engine, the turbine blades and wheels are subjected to the 
most severe combination of high centrifugal force, hot corro 
sion, and extreme operating temperatures, the engineers said. 

In the face of inadequate supplies and reserves of vital alloy 
metals, such as cobalt, chromium, and nickel, air cooling of gas 
turbines appears to be the most practicable method for turbojet 
engines at this time. In present practice, more than half the 
air that passes from the engine compressor through the combus- 
tion chambers is not burned. Instead, it is used to dilute the 
burning gascs to reduce their temperature to the limits imposed 
by the structural members of the engine, especially in the rur- 
bine. A logical solution is to use a small part of this excess air 


FIG. 2 AIR-COOLED BLADES INSTALLED ON TEST TURBINE WHESL 
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to cool the turbine parts, which in curn will al!low more of the 
air in the combustion chambers to be burned, increasing both 
gas temperature and power ourput. 

At the end of World War II, the best available air-cooled 
blade design was a simple hollow shell cooled by air bled from 
the main engine compressor, through the turbine wheel, bur 
the air flow required was prohibitive. Fundamental heat- 
transfer studies pointed to the need for increasing the surface 
area within the blades to be cooled, and the most practicable 
means for accomplishing this seems to be packing the coolant 
cavity with small tubes. 

The result is a blade relatively casy to fabricate and with 
satisfactory cooling. Other possibilities suitable for quantity 
production now are being explored. If the stator blades are 
twisted, it is aerodynamically satisfactory for the turbine blades 
to be straight, which also cases the production problem 

From temperature reductions already obtained by air cooling, 
it now appears possible to build turbine wheels and blades of 
steels more plentiful and: cheaper than the high-temperature 
alloys now used. 


MATERIALS RESEARCH 


Another approach directed at strategic-materials conservation 
by NACA is the use of materials containing ceramics. Al- 
though ceramics possess excellent strength at high tempera- 
tures, in their pure form they lack thermal-shock resistance and 
shatter under sudden temperature changes. Consequently, in 
this form they cannot be readily used in turbine blades because 
of the severe thermal shocks which are experienced. 

It was reasoned, however, that if blades could be made of a 
mixture of a ceramic and a metal, it might be possible to com- 
bine the good qualities, the strength of the ceramic at high 
temperatures with the thermal-shock resistance of the metal. 
After preliminary investigations had indicated that such 
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ceramals, combinations of ceramic and metals, might have 
adequate thermal-shock resistance for turbine-blade application, 
intensive work has begun to find means of actually fabricating 
and using such ceramal blades. 

A powder-metallurgy technique, sintering, is used to fuse the 
ceramic and metallic materials into the complex turbine-blade 
shapes desired. Good results have been achieved, but further 
study of the fundamentals of sintering continucs. 

According to research engineers, the ceramals give promise of 
even longer life than high-temperature-alloy blades at current 
Operating temperatures. The potential superiority of ceramals 
over alloys would be even more pronounced if gas temperatures 
were increased. Before the possible advantages of ceramal 
blades can be fully exploited, however, further research is re- 
quired on problems associated with their design, fabrication, 
and use. 

INSTKUMENT RESEARCH 


Another problem of great concern is that of developing new 
adequate instrumentation. 

In the application of rocket engines, for example, one serious 
problem is unsteady combustion. This instability may bring 
about rapid burnout of the engine; fuel lines may be broker. 
In all cases of instability there is a great loss in efficiency. In 
determining the cause of this instability, it is necessary to meas- 
ure the rate of flow of the liquid propellants while the engine is 
under test. 

Since available flowmeters did not enable sufficient accuracy 
of measurement, it became necessary to develop a new instru- 
ment which utilizes electromagnetic principles. The new 
flowmeter responds rapidly to variations of flow rate and has the 
advantage of not requiring insertions of moving parts in the 
flow passage. At present, with this device flow of such liquids 
as water, acids, alcohol, and acetone can be measured. With 
further development it is believed that flow rates of hydrocarbon 
fuels can also be measured. 

The conventional method of recording pressures from as many 
as 300 pickup poin » | an operating turbojet engine has been to 
connect the pressure probes to a manometer board, of which 
photographs were taken at frequent intervals. Then it was 
necessary for a computing staff to read the films with magnifying 
glasses, record the data, and perform necessary calculations to 
reduce it to useful form. This process is long and tedious; it is 
also costly. 

The answer has been development of automatic equipment 
which records both pressures and temperatures on tape and then 
transmits this information to punch cards. Further work to im- 
prove existing equipment continues, but already it is possible to 
compute from a turbojet-engine test such information as air flow 


FIG.4 ELECTROMAGNETIC METER GIVES ACCURATE FLOW RATE 
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in the engine, thrust, specific fuel consumption, and compressor 
efficiency, and to accomplish this task within 15 min from the 
end of the run. 

FUELS AND COMBUSTION 


In order to increase the flight speed, altitude ceiling, and 
economy of operation of jet aircraft, an intensive research pro- 
gram was begun at Lewis to improve combustor performance. 
The program included both fundamental and applied research on 
the turbojet, ramjet, and rocket engines. 

A major part of the long-range research program was a study 
of the basic combustion processes of combustible-mixture 
preparation, ignition, and flame propagation. These processes, 
which, in jet engines, occur in sequence in a total time of less 
than 0.01 sec, had to be developed to meet the demands for in- 
creased flight speed and higher altitude ceilings. 

Studies of the mechanism of spray atomization, high-speed 
motion-picture observation of the mixing of fuel and air in the 
combustor, and research on the effect of fuel properties ou com- 
bustor performance enabled the designer to obtain higher power 
outputs from smaller combustors along with greater economy 
due to more efficient utilization of the fuel. 

These improved engines operating under the more severe con- 
ditions of high altitudes and low temperature created the need 
for better ignition systems. The combustor could operate under 
conditions at which ignition could not be accomplished if the 
flame should blow out during mancuvers. Fundamental re- 
search on the proper ratios of the fuel and air required in the 
vicinity of the igniter, as well as the amount of energy necessary 
to initiate flame in such mixtures, enabled the designer to raise 
the ignition ceiling to correspond to the operations ceiling 

At the same time that the high-speed combustion process of 
the ramjet and rocket were being developed, new fuels capable of 
releasing large quantities of energy per pound and per cubic foot 
of fuel were found as well as fuel capable of burning at two to 
three times the velocity of conventional fuels. 


AFTERBURNER DEVELOPMENT 


Fundamental research at the Lewis Laboratory on the use of 
afterburners began more than 5 years ago and progress has been 
made to the point where it can now be said this ‘‘reheat’’ device 
enables the pilot to more than double the useful thrust of his 
engine at supersonic speeds with only a slight increase in weight 
and size of the engine. 

Basically, the afterburner is a ramjet engine installed in the 
tail pipe of the turbojet engine. It is an auxiliary power plant 
characterized by the simplicity of its concept and application. 
Fuel burned in the exhaust pipe of the turbojet engine increases 
the temperature of the gases flowing through the engine, and 
results in an increase in jet velocity, which produces the greater 
engine thrust output desired. 

Operation of afterburners is accompanied by several problems, 
including combustion efficiency, altitude operating limits, ig- 
nition, and combustion stability. Research on all these prob- 
lems continues, utilizing all the major altitudes and sea-level 
facilities of the Lewis Laboratory. 

Wich great emphasis presently focused on airplanes capable of 
flight at supersonic speeds, new problems are introduced in the 
design of afterburners. There is urgent need for maximum 
thrust augmentation resulting in extremely high gas tempera- 
tures—1500 F above the melting point of the best high-tem- 
perature alloys now in use in tail-pipe construction. Obviously, 
some means of cooling the burner shell must be found which will 
not penalize airplane performance unduly. Another major 
problem imposed by supersonic flight is the increased velocities 
through the afterburner and the consequent difficulty of main- 
taining combustion within the burners. 
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CONCLUSION 


The combined research on fundamental processes, engine com:- 
ponents, and full-scale engines has more than doubled the flight 
speed of jet aircraft and increased the altitude ceiling more than 
fourfold in recent years, according to Lewis research engineers. 
Current research promises even greater future gains, they dis- 
closed. Close work with engine designers and manufacturers 
has made it possible to contribute greatly to the technical ex- 
cellence of our country’s aircraft. 


Machine-Tool Production 


URING 1951 a major mobilization production problem 
continued to be machine tools, according to the DPA- 
NPA Office of Public Information 

Output increased steadily during the year but the backlog ot 
orders increased even more. Several important actions were 
taken to increase the rate of output. These include the pricing 
order issued by the Office of Price Stabilization, pool orders, in- 
creased allotments of controlled materials, and the establish- 
ment of a policy by the National Production Authority, U. S. 
Deparement of Commerce, that machine-tool builders would 
have first call upon the output of their own industry for expan- 
sion purposes 

One problem which has continued to vex the machine-tool 
industry is the lack of definite information about the future 
machine-tool needs of the mobilization program. The armed 
services buy very few machine tools themselves. The problem 
as to what machine tool to use to produce a certain part of a jet 
engine’is usually decided by the contractor building the jet en- 
gine. It is not unusual for rwo or three different contractors 
building the same item cach to use a different production 
method and a different machine tool. This has made most diffi- 
cult the problem of forecasting future machine-tool needs with 
any accuracy. However, the Munitions Board is now under- 
taking this task and expects in the near future to be able to 
compile a list of anticipated machine-tool needs. 

Because a given piece of equipment can be built with a variety 
of production methods, utilizing machine tools of varying 
kinds and types, NPA has requested all defense contractors to 
screen their machine-tool requirements closely. If a simple 
tool can do the job efficiently, the manufacturers have been re- 
quested to refrain from procuring a more complex tool, par- 
ticularly if the more complex tool is in short supply. 

As industry continues to expand its production during the 
year, manpower problems have increased, and recruiting and 
training efforts have had to be stepped up. Greater pirating of 
workers by other defense plants was noted. Because of the 
general slowdown during the July vacation period, output for 
this one month dropped sharply but rebounded immediately 
In specific details, the machine-tool program shapes up about as 
follows 

1 There continues to be a critical shortage of steel plate and 
certain special types of steel. Too often machines have had to 
be taken off production lines uncompleted for lack of compo- 
nents and certain special steel items needed for completion. 

2 The price proplem has been relieved by revision of Ceiling 
Price Regulation 30, which now permits machine-tool builders 
to pass along added costs caused by abnormal mobilization 
demands 

3 Manpower remains one of the greatest problems faced by 
machine-tool builders. Highly skilled mechanics are needed in 
this industry As production is increased, manpower shortages 
will become more acute. 

4 Industry now places the backlog of orders at $1,371,370, 
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000, or more than two years’ production at the present annual 
“going rate’’ of $650,000,000. A study of the order boards of 
the machine-tool builders shows that about 70 per cent of their 
backlog of orders are for direction mobilization contractors 
Moreover, NPA believes that most of the balance is either de- 
fense-supporting or essential civilian business. 

5 During normal times machine-tool builders are prepared 
to finance their operations. However, stepped-up production 
places an additional financial] burden which many builders are 
unable to meet. To help them, ‘‘V"’ loans—bank ‘oans guar- 
anteed in whole or in part by the government——have been again 
made available. In addition, those builders who accept pool 
orders from the government may obtain cash advances up to 
30 per cent of the value of the contract. 

6 Pool-order contracts are being given machine-tool builders 
in increasing numbers by the government. Under present ar- 
rangements, a pool order is a commitment on the part of the 
government to buy certain machine tools from a builder. The 
builder is expected to exert every effort to sell the tools covered 
by the government order to a defense contractor before the 
government is asked actually to take delivery and pay for the 
tools covered by the pool order. 


In any general consideration of the machine-tool industry 
and its relationship to the mobilization program, a number of 
key facts should be kept in mind. 

First, the industry is smaller, in terms of the number of active 
firms or the total number of workers employed, than it was 
when the U. S. entered World War II. At that time the indus- 
try had two years of forced-draft operation behind it, with 
orders from all of the European countries who were opposing 
the Nazis. Then, when the war finally ended, about one fifth 
of the machine-tool companies discontinued their business in 
this field aad either dropped out of the industrial scene alto- 
gether or shifted to other lines of production. 

Second, the companies now in the business have this ‘‘boom 
and bust"’ experience still vividly in mind. They know that 
the war-inflated expansion of the industry during World War I 
caused serious trouble in the reconversion period. Management 
is less eager this time to rush headlong into a plant and facilities 
expansion program, because of past experience. It is the job 
of the government to encourage expansion for the mobilization 
effort; but the industry has asked that safeguards be made 
available against abrupt contract termination and depressed 
markets due to government “‘surplus property’ disposals. 

In the considered opinion of those in the industry, and in gov- 
ernment, the potential increase in new mobilization orders will 
be greater than the increase in machine-tool shipments in the 
months ahead; hence the problem, on a relative basis, is likely 
to get worse before it gets better. A climax will probably be 
reached sometime late in 1952 or early in 1953, after which pro- 
duction will be high enough to work off the backlog of orders 
and the critical nature of the problem should subside 


Steel-Castings Production 


RODUCTION of steel castings to mect expanding require- 
ments of the defense mobilization program rapidly is near- 
ing record proportions, it was reported recently by F. Kermit 
Donaldson, executive vice-president, during the annual mecting 
of the Steel Founders’ Society of America in Hot Springs, Va. 
Despite manpower shortages and difficulties in securing ade- 
quate supplies of necessary scrap and other raw materials, Mr. 
Donaldson said, the stecl-castings industry now is producing at 
a rate rapidly approaching the all-time high of 1944, during 
World War II, when the industry shipped 2,445,421 tons. Cur- 
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rently, he disclosed, the country’s 250 steel foundries are operat- 
ing at a level more than 150 per cent above 1950 and are produc- 
ing at a rate in excess of 2,200,000 tons yearly, according to 
official Bureau of Census figures. This compares to shipments 
totaling 1,461,667 tons in 1950. 

Since steel castings are classified as a controlled material 
under the government's Controlled Matcrials Plan, Mr. Donald- 
son explained, practically all of the industry's production is 
being diverted to fulfillment of direcy military and closely re- 
lated defense-supporting requirements. Basic steel-plant ex- 
pansion is accounting for a substantial volume of castings 
orders, and the railroad freight-car and other rail-cequipment 
building programs similarly are requiring heavy steel-castings 
tonnage. 

Shortages of alloying elements, among other vital ma- 
terials, however, continue to impose serious obstacles for the in- 
dustry in mecting its defense-production responsibilities, he 
emphasized. Production of cast armor for tanks, for example, 
requires substantial quantities of alloys in order to meet the 
rigid military specifications; and the highest grades of steel 
scrap, presently in seriously short supply, are essential for the 
proper manufacture of cast armor. Meantime, Mr. Donaldson 
said, great ingenuity is being applied by steel-foundry manage- 
ments, metallurgists, and operating executives in adapting the 
available materials and alloys 

Asa corollary, bottlenecks exist in availability of heat-treat- 
ing facilities, laboratory testing equipment, and certain clean- 
ing-room equipment, he added; but there is every reason to ex- 
pect that production will be increased even above the present 
high level as equipment becomes available to eliminate these 
bottlenecks. 


Quenching Studies 


OLUMBIA University has initiated a long-range program 

of research in the techniques for hardening steel which 

may make it possible to employ low-alloy steels in various uses 

at a considerable saving in critica] raw materials now being 
stock-piled in this country. 

The program, the first three-year step of which will cost ap- 
proximately $35,000 and is being financed by a number of indus- 
trial concerns, was announced recently, by Dr. John R. Dunning, 
Mem. ASME, dean of the University’s School of Engineering. 
It will be headed by Dr. Victor Paschkis, Mem. ASME, tech- 
nical director of the Heat and Mass Flow Analyzer Laboratory 
in the Department of Mechanical Engineering. The project 
for studying thermal problems in quenching will make use of 
the Heat and Mass Flow Analyzer, a complex electric computer 
developed by Dr. Paschkis to solve heat-flow problems through 
the analog method. (See ‘‘Heat-Flow Analyzer,’ MecHanicat 
June, 1948, page 541.) 

According to Dr. Paschkis, the purpose of the program is to 
“determine the boundary conductance in quenching for different 
shapes, sizes, and surface conditions, when quenching a sample 
in different quenching media. 

Quenching, as any cooling process, is governed by two fac- 
tors: Heat conduction in the object being cooled and convec- 
tion from the surface of the object to the quenching medium. 
While there is still not adequate knowledge of the properties 
controlling heat conduction in steel, even less is known about 
the “‘boundary conductance’’—the heat phenomena on the 
surfac vhich determines the convection cooling. 

Dr. raschkis pointed out that the boundary conductance not 
only essentially determines the rate of temperature drop at the 
surface but influences critically rates of temperature change at 
different points in the body. 


From the Columbia study, Dr. Paschkis hopes to derive suffi- 
cient information on the thermal] aspects of quenching to make 
possible the use of low-alloy stecls. The latter have been 
abandoned in favor of high-alloy steels requiring less accurate 
control in quenching. 

In view of the physics involved, it is possible to carry out 
the experiments with silver or nickel balls, Dr. Paschkis pointed 
out. The properties of silver are better known than those of 
steel. ‘ 

The actual experiment will consist of quenching in various 
media. Measuring of surface temperatures would be prac- 
tically impossible but by using the Heat and Mass Flow Ana- 
lyzer, it is possible to limit measurements to the observation of 
inside temperatures by extremely thin thermocouples. 

Time-temperature charts will be developed from the experi- 
mental results. Analysis of these charts by the Heat and Mass 
Flow Analyzer will give the relationship between the tempera- 
ture inside the sample, which is measured directly, with the 
surface temperature and boundary conductance. Once this rela- 
tionship is known, it will be possible to predict accurately in 
advance the effect of quenching on various metals of different 
shapes and sizes in different media. 


Endurance Limit Test 


RAPID and accurate method for determining the endurance 
limit of steels, other metals, and plastics, variously used 
for moving mechanical parts such as turbine blades, aircraft 
propellers, drive shafts, and the like, has been devised by Dr. 
Joseph L. Rosenholtz, head of geology at Rensselaer Poly- 
technic Institute, Troy, N. Y., and Prof. Dudley T. Smith, 
his chief associate. This new development has resulted directly 
from their studies of stresses in rocks and minerals. 

The two scientists found that identical samples from a rod 
of steel or other material, when heated under exact controls 
to the same temperature, possess rates of linear expansion 
which vary with the amount of stress to which each test piece 
has been previously subjected. They have devised an apparatus 
which measures such linear expansion to an extremely sensitive 
degree. By plotting these measurements against the varying 
stresses of the test bars they can accurately determine just 
where the endurance limit occurs in the particular ma- 
terial. 

Called the R/S Dilastrain Method, the test requires only two 
hours in itself and, if time for preparing the material] for testing 


' is included, a complete test may be finished within ten hours. 


This compares with months, and sometimes as much as a year, 
required under present methods for accurately determining the 
endurance limit of an alloy or other piece of material designed 
for use in moving parts of machines. 

The importance of the new testing method may be estimated 
from the fact that American industry, both the makers of 
materials and those who fabricate the materials into engines, 
planes, and machines, is constantly trying to find new materials 
which will mect new and exacting requirements or will stand 
up better and more cheaply than the materials already em- 
ployed. The defense mobilization has, of course, greatly 
increased this search for new alloys and materials. And every 
time a new material is developed there is the great necessity 
for testing it thoroughly and determining just how it will stand 
up under the planned load: of work. 

The endurance limit of any particular material is found under 
present methods of testing by subjecting test bars to varying 
loads or stresses and vibrating them until they either give way 
or prove sufficiently enduring. Such testing may take months, 
since 500,000,000 cycles, or complete vibrations, may be re- 
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quired as a practical limit for resting some materials for use as 
dynamic or moving parts in a machine. 

The Rosenholez-Smith apparatus, as it is presently being 
demonstrated in the Rensselaer laboratory, uses small test 
pieces which are fashioned from customary test bars, 6 in. long 
and */, in. thick. The ceneral 2 in. are machined down to a 
diameter of about 0.2 in. and then the bars, eight in number, are 
subjected co stresses in a definite range. 

This range is determined by finding the yield point or elastic 
limit of the material. This is done by subjecting a test bar of 
the material co a pulling test and finding the force necessary 
co produce a permanent elongation of the bar. 

If the yield point of a metal, for example, is 50,000 psi, the 
cight test bars are stressed from 60,000 psi down to 25,000 psi, 
at 5000-Ib intervals. All cight are then subjected to 100,000 
cycles of vibration to put them on an even level of fatigue. An 
underwater jig is then used to slice off the ends of each bar and 
leave the central section in the shape of a small spool, with a 2- 
in-long shaft and a small head on each end. 

The prepared specimens are placed in a bank of eight Dila- 
strain multipliers. Each has a quartz tube 20 in. long which 
contains a quartz rod. One end of the rod rests against the 
end of the test specimen and the other extends against a steel 
lever. During this operation the room temperature is at 68 F 
(20 C) and each of the multipliers is immersed in an air bath 
at this temperature. As the temperature of the air bath is 
gradually raised to 212 F (100 C) the expansion of the test 
specimen is transmitted by the quartz rod to the steel lever. 
The movement of the lever is automatically recorded with a 
cotal magnification of 3500 times the expansion of the speci 
men 

In approximately two hours the total linear expansion of 
each of the eight test specimegs has been recorded. When 
these values are plotted against the stresses previously applied 
to the specimens, it is found that a sharp dip in the resulting 
curve appears at the point where the test material reaches its 
endurance limit. 

For some materials the time of running tests may be sharply 
shorter than the ten hours required for materials which have 
been subjected to 100,000 cycles of vibration. Some materials 
may be accurately tested for endurance when sampics are given 
only 10,000 cycles which requires only five minutes. 

The accuracy of the R/S Dilastrain Method has so far been 
determined in tests on samples of duraluminum, magnesium, 
soft, medium, and hard steels, nava! brass, and polystyrene 

The discoverers of the new testing method are now working 
on an adaptation which will permit the testing of metal alloys 
tor their endurance limits at extremely high temperatures 
such as those resulting in jet engines. 


Portable Gas Turbine 


PORTABLE hand-started gas-turbine power plant, said 

to be the world's first, has been developed by Solar Air- 
craft Company, San Diego, Calif., on an assignment from the 
United States Navy. It was ordered by the Bureau of Ships to 
provide a better method of fighting shipboard fires, but its 
many possibilities as a compact source of power have already 
been recognized for other military and civilian uses. 

The contract under which the gas turbine, identified as the 
Solar Model T-45 Portable-Gas-Turbine-Driven Pump, was 
produced had as a basic requirement that the prime mover be 
designed to drive a centrifugal water pump of the same rating 
as the pump used on the Navy's original Type P-500 portable 
water-pump set. This rating, with sea water, is as follows: 
Flow, 500 gpm; discharge pressure, 100 psig; suction lift, 16 ft. 
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BASIC ARRANGEMENT 


A single-stage centrifugal compressor was chosen because 
of the limitations on compressor pressure ratio imposed by th- 
hand-starting requirement. The influence of size effects, in- 
cluding those of Reynolds number and leakage, and the neces- 
sity for holding weight to a minimum, also influenced this 
choice. Similar factors, as well as the need for simplicity and 
low manufacturing costs, dictated the use of a radial inflow cur- 
bine. 

At rated speed of 40,300 rpm, the peripheral speeds of the 
6.97-in. compressor rotor and 7.42-in. turbine rotor are 1220 
and 1300 fps, respectively. 

The arrangement of components is illustrated in Fig. 5. The 
envelope dimensions of the set are: Length, 367/s in.; height, 
231/, in.; width, 237/s in. The dry weight, less fuel and 
tanks, is 165 Ib; fuel for one hour's sustained operation, 
with tanks, weighs 112 |b additional. 


COMPRESSOR 


The centrifugal-type compressor rotor is machined from 25S-T 
aluminum-alloy forging. Blade leading edges are shaped to 
serve as am inducer. Both the turbine and compressor rotors 
are mounted back to back, with a seal plate between, on a com- 
mon shaft which extends through the center of the compres- 
sor scroll and air-inlet casing, Fig. 6. A nine-blade, stainless- 
steel compressor diffuser is bolted to the scroll. Compressor 
air is discharged through a bellows-type expansion joint to the 
combustor inlet. A butterfly valve in the scroll outlet pro- 
vides a means of creating a low velocity area in the combustor 
during starting to facilitate ignition. 


F1G.5 ARRANGEMENT OF COMPONENTS OF THE SOLAR MODEL T-45 
PORTABLE-GAS-TURBINE-DRIVEN PUMP 
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FIG. 6 SECTION DIAGRAM QF PORTABLE GAS TURBINE 


mG, 8 CUTAWAY VIEW OF MAIN REDUCTION GEAR AND ACCESSORY 
DRIVE 


FUEL LINE 


LINE 


WATER LINE 


FIG. 9 PUBL SYSTEM ARRANGEMENT OF GAS TURBINE 
C1, Starter assembly; 2, primer ejector; 3, primer elbow; 4, pump; 
5, Y-valve; 6, gearbox; 7, oil pump; 8, oil filter; 9, fuel pomp; 10, 
governor; 11, fuel manifold; 12, exhaust temperature indicator; 13, oil 
pressure indicator; 14, throttic valve; 15, control panel; 16, pump dis- 
charge pressure indicator; 17, tachometer indicator; 18, fuel pressure 
indicator; 19, fuel tanks; 20, fuel filter; 21, spark plug; 22, burner as- 
sembly; 23, butterfly valve; 24, magneto; 25, overs valve; 26, 

thermocouple; 27, exhaust cooler; 28, rurbine; 29, frame) 


COMBUSTOR 


Between the compressor scroll outlet and the turbine scroll 
inlet is a modified elbow-type combustion chamber, formed 
from Type 321 stainless steel in order to conserve critical mate- 
rials, As shown in Fig. 7, it differs from the normal gas-tur- 
bine combustor in that there is no liner, but only a short, flared, 
dome-shaped flamecholder set in the turbine scroll opening 
An 8.3-gph, 80-deg-spray-angle Monarch nozzle admits fuel to 


| the air stream through the flared skirt of the dome. An air- 
craft spark plug, set just below the skirt, initiates combus- 


tion, which is held inside the dome or flamecholder. 
TURBINE 


The blades of the radial inflow turbine rotor are shaped to 
form an exducer in the same manner that the compressor blades 
are shaped to form an inducer. The rotor is encircled by the 
turbine scroll and nozzle, and a short tail pipe is centered behind 
the rotor hub. No exhaust diffuser is used. Hot gases pass 
from the combustor into the turbine scroll and are directed 
angularly inward by the turbine nozzle blade contour. Thence 
they whirl farther inward through the rotor and turn to ex- 
haust axially through the tail pipe. A Hastelloy B forging was 
chosen for the turbine rotor. 

Antifriction ball bearings are used exclusively in the power 
plant, and since the pump impeller is mounted on the speed-re- 
ducer output shaft, there are no bearings in the pump. 

Speed reduction between the 40,300-rpm power unit and the 
4428-rpm water pump is accomplished by a 9.1 to 1 spiral bevel 
gear and pinion combination as shown in Fig. 8 

Fuel for one hour's sustained operation at full load is con- 
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tained in two 7-gal tanks. During operation the tanks are 
mounted on che tubular frame of the unit above the turbine 
tail pipe. Each tank is connected to a fuel manifold on the 
control panel by a short hose and self-sealing coupling. Fuel 
system arrangement is illustrated in Figs. § and 9 

A gear-type oil pump with integral pressure-relief valve 
draws lubricating oil from the reservoir, pressurizes it to a con- 
stant 20 psi, and delivers it at 0.75 gpm to the turbine and re- 
duction-gear bearings 


STARTING 


In so far as is known, the T-45 is the first gas turbine ever 
built which is started by hand. Careful thought and effort 
were expended on design features which would minimize the 
exertion necessary to bring the turbine up to speed by hand 
cranking. The feasibility of the method was in doubt until 
the mechanism was actually constructed and tried. It proved 
to be practical, however, and the main contributing factors are 
as follows: 

First, a moderate pressure ratio was selected, because nor- 
mally the lower the pressure ratio of a gas-turbine engine, the 
lower the speed at which it becomes self-sustaining and the 
less effort is required to crank ic. Another factor in choosing a 
pressure ratio lower than those possible with this type of wheel 
and reasonable efficiencies was a design compromise forced by 
limiting turbine tip speed to an acceptable value for the mate- 
rial strength at the turbine operating temperature. 


Second, mechanical losses were avoided by eliminating bear-' 


ings where possible, and using antifriction type where bearings 
were essential. 

It was assumed during initial design that hand starting would 
be significantly aided by the use of a manual butterfly valve 
in the compressor discharge. This valve would be closed, 
taking pumping load off the compressor, during acceleration 
up to ignition speed, and then opened for the balance of the 
cycle. In practice, however, this effect was found to be of 
little help, although the valve was retained to insure positive 
ignition at all times. 

The chain and sprocket arrangement between hand cranks 
and pump shaft, with the gear-and-pinion pump-to-turbine 
connection, provides an 81 to 1 speed increase in the starting 
train, and leads to a practicable torque on the cranks during 
accelerations. When turbine speed exceeds crank input speed, 
a Formsprag overrunning clutch on the pump shaft disen gages 
the starting device. 

The step-by-step sequence of starting operations is as fol- 
lows: 

1 With the butterfly valve closed, cranking is started and 
continued until pump speed reaches $00 rpm. Then the throttle 
is opened. 

2 Ac this speed the magneto is delivering ignition current 
co the spark plug, and combustion commences. The butterfly 
valve is opened immediately 

3 Cranking is continued, with throttle adjustments made 
manually to keep turbine exhaust temperature within the 
specified starting range, until 1200-rpm pump speed is reached. 

4 From this point on the engine is self-sustaining, and with 
continued throttle adjustments (step 3) it will accelerate up to 
governed speed without cranking 


EXHAUST COOLING 


Because exhaust gases from the turbine cannot always be 
directed away from working arcas and surrounding structure 
when operating the fire pump, the turbine tail pipe is equipped 
with a cooling device consisting of a hollow-cone-type non- 
clogging spray nozzle in the tail pipe, which introduces water 
from the pump discharge into the exhaust stream at about 3 
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gpm. Exhaust temperature is held down to 350 to 400 F by 
this method. 


OPERATING EXPERIENCE 


Final shop testing of the T-45 was begun in January, 1950. 
Initial no-load starts were made with battery ignition, using 
gasoline for fuel. After a proper sequence of starting operations 
was established, magneto ignition and Diesel fuel were used. 
The only difference in operation noted from this change was a 
slightly slower acceleration below 20,000 rpm. Above 20,000 
rpm there was no appreciable difference. 

After severa! no-load full-speed runs were completed to check 
temperatures and proper functioning of controls and accesso- 
ries, full-load tests were begun. The power plant was dis- 
assembled 15 times for inspection, repairs, and minor changes 
In all, 278 starts were logged with a total operating time of 
38.3 hr, 11.8 hr of which were at loads ranging from 7 to 125 
per cent of rated load 

Data obtained showed that an 83-F increase in turbine-inlet 
temperature results in an 18 per cent increase in power output 
and an 11 per cent decrease in specific fuel consumption. From 
this it can be foreseen that future development toward higher 
average turbine-inlet temperature will give greater power and 
efficiency without change in over-all size and weight. The 
present design limit of 1300 F maximum turbinc-inlet tempera- 
ture, based on the use of noncritical materials, could be raised 
substantially by employing critical high-temperature alloys, 
or by turbine wheel cooling. 


LIFE 


At the present time there are not sufficient data from which 
definite life characteristics can be determined. However, the 
design life goal of at least 500 hr total operating time with 50 hr 
minimum time between replacement of the combustion chamber 
liner or bearings appears to be reasonable and should be achieved 
without difficulty. 

The foregoing material is based on a paper by A. D. Zakarian, 
project engineer for the Solar Aircraft Company, and Roy R. 
Peterson, Bureau of Ships, Department of the Navy, Washing- 
ton, D. C. 


Remote-Control Microscope 


EADLY radioactive materials, hidden behind a thick con- 

crete wall, can now be studied safely and photographed 
under a microscope by atomic scientists, using a new instrument 
jointly announced by American Optical Company's Instrument 
Division, at Buffalo, N.Y., who built the device, and the 
General Electric Company. 

First of its kind, the instrument is being installed in the Knolls 
Atomic Power Laboratory, operated at Schenectady by General 
Electric for the Atomic Energy Commission. According to Dr. 
Kenneth H. Kingdon, technical manager of the laboratory's 
technical department, it is expected to make possible investiga- 
tions that have never before been accomplished on the effects 
of radiation damage to materials. 

The instrument is a special microscope for examining the 
structure of metals, combined with camera, periscopes, and an 
illuminating system, in such an arrangement that light can get 
in and out through the thick walls of the test chamber, but 
nuclear radiations from the radioactive specimens are com- 
pletely blocked. 

Operated by remote control, the instrument permits atomic 
researchers to work in complete safety. Some sort of remotely 
controlled ‘‘mechanical hands,"’ similar to those developed by 
KAPL engineers and first announced in 1948, could be used to 
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WLLUMINATION 
TELESCOPE 


FIG. 10 SCHEMATIC DIAGRAM SHOWS THE OPERATION OF THE 
REMOTELY CONTROLLED MICROSCOPE 


place the specimens in position, and to remove them after ex- 
amination. (See ‘Mechanical Manipulator,’’ Megcuanicat 
Enorneerino, August, 1948, page 690.) 

Light for illumination of the specimen comes from an arc 
lamp outside the thick-walled test chamber, and goes into the 
chamber through a lens system placed in a tubular aole through 
the wall. The light is reflected from the specimen, and comes 
out again through another series of lenses, to form the magnified 
image. 

Both lens systems are, offset by means of mirrors which 
change the light path from horizontal to vertical, and then back 
to horizontal again. Radiations from inside the test cell are not 
reflected, and cannot get around the offset. If the cubes were 
straight, however, they might be able to emerge cuenge the 
opening for the lenses. 

In using the microscope, which extends into the test chamber, 
the specimen is put into place on the microscope stage. Looking 
through a single eyepiece, the operator employs the remote 
controls to get the specimen adjusted and properly focused. 
Then the visual eyepiece is exchanged for a photographic one, 
and the camera is swung into position to make the photograph. 

At the lowest power, the instrument shows the specimen in 
its actual size, without any magnification, whereas 1000-diam 
magnification may be obtained with the highest power. These 
different powers are achieved by the use of several objective 
lenses for the microscope, which are mounted on a revolving 
turret and can be swung into place, again by remote control, as 
desired. The objectives are so adjusted that it is not necessary to 
refocus when changing from one power to another. 

Polarized light, consisting of vibrations in a single plane, as 
opposed to ordinary light in which the vibrations are in many 
different directions, is invaluable in the study of metals, and 
may also be used. This is made possible by a light-polarizing 
slide in the path of light from the illuminator. By remote con- 
trol the slide may be pat in or out of position as desired. 


Robot Machinist 


HE day of the automatic factory has been brought closer 
by a robot machinist developed by Daco Machine Com- 
pany, Brooklyn, N. Y. This new device will operate a ma- 
chine tool from an engineer's office or other distant point. 
According to the company, remote-control possibilities are 
practically unlimited; it would be just as easy to have a robot 


FIG. 11 AUTOMATIC DEVICE FOR MACHINING BY REMOTE CONTROL 


{Heart of robot machinist is a punching mechanism (/eft) which trans- 
lates blueprint co-ordinates into tape perforations. Sensor (right), 
converts perforations into electric signals. } 


located in Detroit, for example, operate, via teletype, machine 
tools in Los Angeles or New Haven. 

Ideal for mass-production plants having long repetitive runs 
of metal-cutting operations, the robot has wide application in 
all types of defense production, Daco engineers said. Com- 
plicated machining operations would no longer depend on the 
skill of the operator; the “‘skill’’ lies in the electric robot. 

The parts that make up the robot device are a paper-tape per- 
forator, a sensor that translates the tape message into electric 
impulses that actuate selsyn motors which, like the operator's 
hands, tell the machine what to do. Perforations in the tape 
represent essential dimensions shown on the blueprint for the 
part to be machined. When the tape travels through the 
sensor, electric contacts are made and broken through the holes 
to complete and break electric circuits. This produces varying 
voltages in the sensor that accurately control movement of the 
cutting tool and workpiece in the machine. 

It is reported that machining accuracy is in no way influenced 
by the robot. Deviations in the dimensions of the machined 
part, ifany, are the fault of the tool. 

About the only manpower needed around che machine tool is 
for lgading and unloading the work. As is usually done, di- 
mensions will be checked periodically to see that parts are 
within tolerance limits and to determine when worn tools 
need to be replaced. 

The robot is flexible too because it is not wedded to the ma- 
chine tool. Once a production run is completed on a given 
machine, the device can be attached to another to do a com- 
pletely different job. 

Brains of the Daco-built device are in the tape. It can be 
punched out by a draftsman who makes computations from a 
blueprint. In effect, he places the part drawing over a gridlike 
graph paper. Holes in the tape represent points and surfaces 
on the part. A plant operating such robots would probably 
keep a file of master tapes representing various arcs, flat sur- 
faces, and fillets. To set up a tape for machining a part, a 
series of master tapes of the right combination could be fastened 
together. 


Corrosion Prevention 


J A. economical method of preventing rust and corrosion of 


metal parts, in the presence of air and moisture, is provided 
“VPI crystals, a slightly volatile amine nitrite now being 
a available to industry by the Shell Oil Company, New 
York, N. Y. This volatile corrosion inhibitor is now being 
used in protecting metal parts, assemblies, instruments, and 
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finished products during shipment, storage, and through various 
processing steps, according to the company. 

Being slightly volatile at atmospheric temperatures, VPI! 
gives off vapors which are carried by convection and diffusion 
co all surfaces of the metal, where they condense to provide a 
thin protective layer. 

VPI, a powderlike substance, can be applied by placing it in a 
package enclosing the parts to be protected (as in an envelope 
containing ball-bearing races); by blowing it into an area to be 
protected (as in the aircraft engines, where it is blown into 
spark-plug holes, cylinder bores, and other ports); by putting 
it into a water or alcohol solution (as in the protection of metal 
parts during and between processing steps such as grinding) 
and covering the metal parts in tote boxes. An unusual char- 
acteristic of VPI is that it will arrest corrosion at any advanced 
stage 
When using VPI, ventilation of the enclosure in which parts 
are stored should be kept to a minimum to insure the maximum 
protection period, and the parts should be no further than 2 ft 
from the VPI source. Metal parts protected by VPI are ready 
for instant use since there is no grease or oil coremove. Rela- 
tively small quantities of VPI, established by practice, are re- 
quired to give adequate protection. It is claimed that one 
gram of VPI will protect a cubic foot of metal parts,or surface, 
for periods up to a year. Solutions of from 2 to 4 per cent are 
effective in protecting processed metal parts. Two types of 
VPI are available: VPI 220, which has greater vapor pressure 
but less stability at higher temperatures than VPI 260, which is 
more widely used by industry. 

Although VPI is just now being offered to industry on a 
broad basis it has been proved effective in preventing costly cor- 
rosion, under difficult conditions, in aircraft engines, precision 
instruments, tools and dies, Diesel engines and parts, sand- 
blasted parts, continuous stcel strip, steel rods, steel forgings, 
ball and roller bearings, water pumps, large fabricated sheet- 
metal components, stamped parts which are to be plated, and 
tank trailers. 


Corrosion Testing 


URTHER facilities for the study of sea-water corrosion are 

being added to the Harbor Island Station of the Kure Beach 
project, nedr Wilmington, N. C., it was announced by F. L. 
LaQue, in charge of International Nickel Company's corrosion 
engineering section, under whose supervision the project is 
operated. 

Included in the new facilities will be a full-sized salt-water 
evaporator and distillation unit to study the effects of water 
treatment and design on corrosion and scaling of such units— 
especially as used on board ship. The equipment will include a 
boiler plant with a capacity of 4000 Ib of steam per hr. 

The new unit will be housed in the present laboratory build- 
ing at Harbor Island, and to replace the space thus used, a new 
two-story concrete structure will be erected on the site. The 
first floor will be used by machine and carpenter shops and for 
the new boiler. The second floor will provide for a meeting 
room to accommodate up to 75 people as well as a marine 
museum where specimens of wood, metals, and other materials 
removed from test will be displayed. Additional facilities will 
be provided for laboratory studies of marine organisms and 
other biological studies. An enlarged photographic dark- 
room also will be provided. 

Concurrent with the erection of the new building at Harbor 
Island, the facilities for exposure of specimens to sea spray near 
the ocean at Kure Beach are being extended by a new test lot 
located about 80 ft from the ocean. This will increase the ca- 
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pacity of existing sea-spray facilities approximately three times. 

During the 16 years of its existence, the Harbor Island project 
has tested more than 20,000 specimens in sea water, 25,000 in 
sea atmosphere, and a somewhat smaller number in sea spray. 
The atmospheric and spray tests are still located at Kure Beach. 
Specimens studied include metals, wood, rope, and even pro- 
tective coatings such as paint. 


Diesel Aircraft Engine 


UBLIC test flights of a four-cylinder, four-cycle, opposed, 

air-cooled, aircraft Diesel engine mounted in a model 18 
Taylorcraft airplane, were made recently by Diesel Power, Inc., 
at Conway, Pa. Built to Army specifications, the plane made 
the test flights to prove that this extremely lightweight Diesel 
engine (245 Ib) would fly on a fuel consumption not exceeding 
3 gal per hr as compared with the fuel consumption of as much 
as 9 gal per hr for a gasoline engine of comparable horsepower 

In designing and building the first engine, Diesel Power took a 
rebuilt, gasoline, air-cooled aircraft engine and replaced the old 
cylinder heads with Dicsel-power-designed combustion cham- 
ber and fuel injection, discarding the origina] magnetos, igni- 
tion wiring, spark plugs, carburetor, and fuel-supply pump. 
The compression ratio of these original gasoline engines was 
less than 7 to 1. In applying the Diesel development to these 
engines, the compression ratio was increased to as much as 14 
to 1 and in some instances 16 to 1 with no damaging conse- 
quences. 

The new Diesel engine has a sea-level horsepower rating of 
100 at 2400 rpm and 125 hp at 2600 rpm. The bore of the 
engine is 4’/s in., and the stroke 37/3 in. Displacement is 290 
cu in. 

Numerous advantages of the Diesel over the gasoline engine 
for flying were cited by the company. It is indicated that the 
new-type engine will be able to fly three times as far on common 
Diesel fuel, gas oil, or even kerosene, as on gasoline. This is 
highly important to light aircraft users with their limited fucl 
capacity, and is equally important to the big transport and 
commercial and military planes. Also, the fuel for the Diese! 
engine costs less than half that of gasoline, but it is the longer 
flying mileage that really counts. There is the great ad 
vantage also of not having to warm up the engine before taking 
off, as is necessary with the gas engine. This new development 
is just as applicable to the highest-powered aircraft engines as 
it is in the small aircraft engine, according to the company. 

In flying, the company reports, the Diesel engine has the 
advantage over gasoline engines of gaining power (propeller 
rpm) as the plane climbs, instead of losing as is the case with 
the gasoline engine. The gasoline engine burns 15 parts of air 
to one part of gasoline, whereas the Diesel engine uses 30 parts 
of air to one part of Diesel fuel. It is believed this new Diese! 
engine will add as much as 40 per cent to the ceiling of the 
gasoline engine. Tests will shortly be made to prove this 
point. These advantages are made possible because of the 
fact that on each firing stroke of the cylinder an accurately 
measured amount of fuel is injected into the combustion cham- 
bers under 1500 psi pressure. There is no spinning of the 
engine, as in the instance of the gasoline engine, waiting for the 
suction stroke of the conventional four-cycle engine to suck 
air through the carburetor and eventually provide an ignitable 
air-fuel mixture for combustion. In this new Diesel the cylin- 
der’s combustion chamber receives as much fuel and air at the 
end of the first compression stroke as it will on the 1000th. 
Other Diesel advantages include the elimination of the electric 
ignition system and its interference with radio, and the freezing 
of carburetors. 
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Thermophysical Aspects of Metal Cut- 
ting, by B. T. Chao, K. J. Trigger, Mem. 
ASME, University of Illinois, ana, Ill., 
and L. B. Zylstra, Jun. ASME, University of 
Washington, Seattle, Wash. 1951 A 

Annual Meeting paper No. 51—A-41 (in 
type; to be published in Trans. ASME). 


SOME basic issues in the theory of 
metal cutting are analyzed in the carlier 
part of this paper. Several controversial 
subjects are clarified by the experimental 
results presented. The remainder of the 
paper describes a further attempt to as- 
certain the effect of cutting speed and 
feed on the mechanism of chip formation 
in high-speed machining operations. A 
differential equation of the temperature 
field in the chip as well as that in the 
workpiece has been set up, and the na- 
cure of the solution studied. It has 
been found that the temperature distribu- 
tion both in the work material and in the 
deformed chip in the immediate vicinity 
of the tool-chip interface depends upon 
a dimensionless number which is ex- 
pressible as the ratio of the product of 
the cutting speed and feed to the thermal 
diffusivity of the metal cut. This ratio 
is called the thermal number, and its 
significance in metal cutting is illustrated 
and the limitations discussed. 


A Comparison of Parameters for the 
Machining of Gray Cast Iron, 
L. V. Colwell, Mem. ASME, Universit: 
Michigan, Ann Arbor, Mich., H. rf 
Holmes, Ford Motor Company, Ypsilanti, 
Mich., and F. B. Rote, Albion lleable 
Iron Company, Albion, Mich. 1951 ASME 
Annual ting paper No. 51—A-47 (in 
type; to be published in Trans. ASME). 


THIS investigation was designed to 
compare several types of data as parame- 
ters for predicting cutting speeds for 
gray iron. A series of eleven irons, rep- 
resenting ranges of alloys, ferrite, graph- 
ite, and mechanical properties were used 
in the study. Cutting forces, power, and 
energy were determined from drilling 
and milling tests, and cutting speed - tool 
life lines were determined for each of 
the irons. Finally, correlations were at- 
tempted between the cutting speed 
(V20) for a 20min tool life, and 
all other available types of informa- 


t10n. 
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The net result of this approach was a 
comparison of the relative reliability of 
the different types of data. This com- 
parison showed that combined carbon, 


microhardness, and the nucleation or ~- 


graphitizing tendency hold the greatest 
promise of developing into reliable pa- 
rameters, while Brinell hardness, tensile 
strength, drilling forces, ard milling 
power show little promise of providing 
useful information. This study was 
preliminary in nature and was intended 
only as a screening process for narrowing 
down the field for future investigations. 
Consequently, the correlations between 
cutting speed and combined carbon, 
microhardness, and nucleation tendency 
are undeveloped, and applications should 
not be attempted without further inves- 
tigation. 


Tool Forces and Tool-Chip Adhesion in 
the Machining of Nodular Cast Iron, 
A K. J. Trigger, Mem. ASME, B. T. Chao, 

niversity Illinois, Urbana, Ill., and 
L. B. Zyistra, Jun. ASME, University of 
Washington, Seattle, Wash. 1951 E 
Annual Meetin, per No. $1—A-39 (in 
tvpe; to be published in Trans. ASME). 


THIS paper presents the results of an 
investigation on the machining char- 
acteristics of nodular cast iron in both 
the as-cast and the annealed conditions 
Tool forces, cutting temperatures, and 
tool-chip contact areas are compared 
for different grades of! cemented-carbide 
tools. An adhesion phenomenon ob- 
served with this material provides evi- 
dence in support of the oxide-film theory 
and provides an explanation for some 
of the differences in wearing qualities of 
cemented-carbide tools. 


Measuring the Cooling Properties of 
Cutting Fluids, by G. M. Hain, The 
Cincinnati Milling Machine Company, Cin- 
in io. S1—A- in ; to 
published in Trans. ASME). _ 

THE ability of a cutting fluid to reduce 
the temperature at the chip-tool inter- 
face in the machining of metals is of 
utmost importance to long tool life. This 
ability depends, in part, on the heat- 
transfer properties of the fluid. This 
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paper describes a simple technique for 
evaluating the heat-transfer properties of 
fluids. An alternating current of about 
50 amp heats the walls of a length of 
stainless-steel hypodermic tubing while 


Properties 


Effect of Temperature Variation on the 
Long-Time Rupture Strength of Steels, 
by Ernest L. Robinson, Fellow ASME, Gen- 
eral Electric Company, Schenectady, N. Y. 
1951 ASME Annual Meeting paper No 
51—A-33 (in type; to be published in 
Trans. ASME) 


THIS paper presents a method of 
computing the factor of safety of a struc- 
tural member with reference to a stated 
life, when operating under stress at high 
temperature when the temperature varics 
or when the stress varies moderately ac- 
cording to some definite pattern. The 
formulas presented herein are based on 
the supposition that the expenditure of 
each particular fraction of the life span 
at elevated temperature is independent 
of and without influence upon the expen 
diture of all other fractions of the life to 
rupture. The author makes no claim 
that this assumption is wholly true. 
The suggested procedure is offered simply 
to provide a means for making engineer- 
ing estimates with some greater validity 
than always to assume that the worst 
conditions are present all the time. 
The desirability of taking account of 
certain additional influences which may 
differ from one material to another is 
recognized 


Behavior of Superheater Tubing Mate- 
rials in Contact With Combustion 
Atmospheres at 1350 F, by H. A. Blank, 
A. M. Hall, and J. H. Jackson, Battelle 
Memorial Institute, Columbus, Ohio. 1951 
ASME Annual Meeting paper No. 51— 
A-42 (in type; to be published in Trans. 
ASME 


WITH steam temperature of central- 
station boiler plants advancing to 1050 F 
in new installations today, and with 
indications that steam temperatures of 
1200 F are not too far in the future, 
selection of suitable materials for super 
heater and reheater tubing requires spe- 
cial consideration. Alloys having good 
service characteristics in the range of 
1100 F ro 1350 F are required to mect the 
foregoing steam conditions. While me- 
chanical properties of such alloys are 
not coo serious a problem, the matter of 
corrosion resistance is a critical one. 
The ASME Special Research Committee 
on High-Temperature Steam Generation, 
recognizing the importance and the 
complexity of the corrosion problems, 


fluid is forced through it at a constant 
rate. Thermocouples brazed at intervals 
to the outside of the tube wall measure 
the wall temperature from which heat- 
transfer data are derived. 


of Metals 


undertook sponsorship of a comprehen- 
sive program to evaluate commercially 
available alloys for suitability as super- 
heater and reheater tubing at metal tem- 
peratures up to 1350 F. (The program is 
divided into two broad parts.) One is 
concerned with the reaction of high- 
pressure high-temperature steam on such 
materials. The other deals with cor- 
rosion by flue gases and slag-forming ash 
on the external surface of the tubing, and 
is divided in turn into two phases. The 
specific objective of one phase is the 
evaluation of the alloys with respect to 
resistance toward corrosion by the com- 
bustion products of the various fuels 
used for boilers, under actual field con- 
ditions. The objective of the other 
phase, carried out in the laboratory, is 
the investigation of the effect of certain 
components of a combustion atmosphere 
on the rate of corrosion of the same al- 
loys. This paper is concerned with the 
field-test phase of the program which was 
carried out at Battelle. The laboratory 
work done at Battelle will be the subject 
of a future paper. 


High-Temperature Stress-Rupture Test- 
ing of Tubular Specimens, by L. F. 
Kooistra, Mem. ASME, R. U. Blaser, and 
J. T. Tucker, Jr., The Babcock & Wilcox 
Company, Alliance, Ohio. 1951 ASME 
Annual Meeting paper No. 51—A-44 (in 
type; to be published in Trans. ASME). 


A LARGE percentage of the high- 
temperature alloys is used in tubular 
form but most of the high-temperature 
strength data for these materials are 
based on simple tension bar specimens. 
Testing these materials in the shape and 
condition in which they are used elimi- 
nates many of the discrepancies be- 
tween test specimen and actual service. 
A method has been developed in which a 
tubular specimen under internal steam 
pressure and at a controlled temperature 
is tested in stress rupture. This method 
closely simulates actual service condi- 
tions, except for the external flue-gas 
atmosphere and the temperature gradi- 
ent through the tube wall existing in 
heat-transfer service. A suitable ecn- 
vironment can, however, be provided 
when service conditions are known. The 
test apparatus is described and a num- 
ber of the test results are discussed in 
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relation to similar data obtained on 
simple tension specimens. Failures ob- 
tained under test conditions are com- 
pared with similar failures suffered by 
tubes in actual service. 


A Time-Temperature Relationship for 
Rupture and Creep Stresses, by F. R. 
Larson, Watertown Arsenal, Watertown, 
Mass., and James Miller, General Electric 
Company, West Lynn, Mass. 1951 ASME 
Annuai Meeting paper No. 51—A-36 (in 
type; to be published in Trans. ASME). 


A RELATION wiich evaluates the 
relative effects of time and temperature 
on the tempering of stecls has been de- 
veloped by previous investigators. In 
this paper this relation has been adapted 
to rupture and creep behavior and ap- 
plied to existing data on several widely 
different alloys with outstanding re- 
sults. Methods are described by which 
short-time tests can be used to deter- 
mine long-time properties. 


Rupture and Creep Characteristics of 
itanium-Stabilized Stainless Steel at 
1100 to 1300 F, by J. W. Freeman and 
A. E. White, Fellow ASME, Engineering 
Research Institute, University of Michigan, 
Ann Arbor, Mich., and G. F. Comstock. 
National Lead Company, New York, N. Y. 
1951 ASME Annual Meeting paper No, 
51—A-46 (in type; to be published in 

Trans. ASME). 

RUPTURE and creep strengths were 
established at 1100, 1200, and 1300 F 
for 18-8 + Ti steel heat-treated at 1900 
and 2050 F. Several Ti/C ratios were 
included as a variable. Creep and rup- 
cure strengths were higher for the higher- 
temperature heat-treatment. The lower 
Ti/C ratio steel had the higher strengths 
for a given heat-treatment, although 
this effect was somewhat less than thar 
of temperature of _heat-treatinent. 
Limited tests indicated that water- 
quenching prior to testing slightly im- 
proves strength at 1100 F and reduces it 
at 1300 F. The steels varied in sus- 
ceptibility to sigma-phase development 
during testing. The lower Ti/C ratio 
steels were less susceptible than the 
higher. In the commercial steels tested, 
those steels which developed sigma phase 
had abnormal creep characteristics, 
with first-stage creep virtually absent 
and increasing creep rates at short-time 
periods and low creep rates. This indi- 
cation of premature third-degree creep 
was false in that prolonged testing es- 
tablished a true secondary creep rate as 
predicted by the rupture tests. Use of 
the minimum creep rates of short dura- 
tion for establishing the usual creep 
strengths led to values estimated to be 
1000 to 3000 psi high. The creep and 
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rupture strengths of 18-8 + Ti and 18-8 
+ Cb steels probably have about the 
same range in strengths at high tempera- 
tures. Under present specifications it is 
entirely pessible to have very low or very 
high strengths for both steels. 


Fluid Meters 


An Investigation of Electromagnetic 
Flowmeters, by H. G. Elrod, Jr., Jun. 
ASME, and R. R. Fonse, Babcock & Wilcox 
Company, Alliance, Ohio. 1951 ASME 
Annual Meeting paper No. $1—A-79 
‘mimeographed; to be published in Trans. 
ASME). 


THE measurement of the flow of 
molten corrosive metals in small sizes 
of conduit presents a number of difh- 
culties. Of the devices and methods for 
accomplishing such a measurement, elec- 
tromagnetic (EM) flowmeters appear to 
possess the greatest number of advan- 
tages. Accordingly, the work described 
in this paper was undertaken to acquire 
further knowledge of the characteristics 
of these instruments and some experience 
in their operation. 

The theory of EM flowmeters has been 
generalized to account for the short- 
circuiting by a conducting tube wall of 
the electromotive force (emf) generated 
by the internal flow. The theory has 
been confirmed, in the case of mercury, by 
tests with alrernating-current and direct- 
current flowmeters, and with both con- 
ducting and nonconducting tube walls. 

An EM flowmeter has been developed 
to conform with the theory, and sufficient 
information is given in the paper to 
permit this flowmeter to be reproduced. 

On the basis of the experiments per- 
formed with mercury, and the physical 
assumptions required for the theoretical 
analysis, the following empirical rela- 
.ion may be tentatively employed: 

Actual volumetric (mean velocity) = 
(1.04 + 0.04) theoretical velocity 
(Based on Experimental emf) provided 
(a) the fluid wets the tube wall or emf 
contacts and (4) the applied magnetic 
field is adjusted to a low enough value for 
the flowmeter emf to vary linearly with 
the ficld strength. Distortion of the 
fluid-velocity profile is thereby mini- 
mized 


Linear-Resistance Meters for Liquid 
Flow, by R. C. Souers and R. C. Binder, 
Mem. ASME, Purdue University, West 
L&fayette, Ind. 1951 ASME Annual Meet- 
ing paper No. 51—A-57 (in type; to be 
published in Trans. ASME) 


A LINEAR or linear-resistance type of 
flowmeter can consist of a straight piece 
of pipe with a porous plug, or a re- 


. clamped edge. 


sistance clement and a differential gage 
across the porous plug. In a certain 
flow range the volume rate of flow 
through the meter is directly propor- 
tional to the pressure drop across the 
plug. An investigation was made of 
linear flowmeters with copper-wool and 
brass-screen disk elememvs; the fluid was 
water. The tests cover a range of plug 
lengths and plug specific weights. A set 
of dimensionless ratios is proposed for a 
correlation of all the data for general 
application. 


Pulsations in Gas-Compressor Systems, 
by E. G. Chilton, Jun. ASME, and L. R. 
Handley, Jun. ASME, Shel! Development 
Company, Emeryville, Calif. 1951 ASME 
Annual Meeting paper No. 51—A-90 
(mimeographed). 

THIS report presents the causes of 
pulsations, their effects on the piping 
and the compressor, and the methods by 
which pulsations can be reduced. By 
means of an analogy to electrical net- 
works, the interaction between the com- 
pressor and the piping can be more easily 
visualized and the action of the system 
can be expressed in mathematical form. 
The resultant equations are not readily 
solvable but can be simplified and solved 
for the special cases which have a tank 
or filter close to the compressor. The 
results of the computations are compared 
with experiments on a laboratory com- 
pressor and a few large-size installations, 
They are expressed in the form of graphs 
which make it possible to select an ap- 
propriately sized surge tank or filter for 
any compressor and any allowable pulse 
magnitude. 

Some of the recommendations for de- 
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sign of compressor installations brought 
out in the paper are as follows: 

1 In general, a single tank is the 
simplest and most satisfactory pulse 
eliminator. 

2 Allowable pulse amplitudes should 
be determined from experience, but an 
upper limit of 2 per cent seems safe for 
the average installation. 

3 Filter-type dampers will prove 
efficient only if it is more important to 
remove pulses from the line than from 
the compressor. 

4 The only filter considered here is 
the -type filter since it appears to be as 
efficient as any. 

5 It is essential that any damper, 
whether a filter or a single tank, be con- 
nected as close to the compressor 
cylinder as possible and that any pipe 
connecting it with the cylinder be of 
large diameter and have no sharp corners. 

6 Should resonant pulsations occur 
in any section of the line and should it be 
undesirable to change the length of that 
line or introduce a damper, experience 
indicates that the use of an orifice of one 
half the pipe diameter placed in the 
resonant section will result in a material 
improvement. 

7 Double-acting compressors can be 
treated like single-acting pistons of 
twice the crankshaft rpm if the assump- 
tion can be made that cach side of the 
double-acting piston discharges approxi- 
mately half the total amount of gas. 


Applied Mechanics 


The Bending of Uniformly Loaded Sec- 
torial Plates With Clamped Edges, 
by H. D. Conway, Jun. ASME, and M. K. 
Huang, Cornell Ithaca, N. Y. 
1951 ASME Annual Meeting paper No. 
51—A-24 (in type; to be published in 
the Journal of Applied Mechanics) 


THIS paper analyzes the bending of a 
sectorial plate, clamped on all edges and 
subjected to uniformly distributed load, 
by using two different methods of super- 
position on the elementary solution for a 
uniformly loaded circular plate with a 


Linear Bending Theory of Isotropic 
Sandwich Plates by an Order of Mag- 
nitude Analysis, by George Gerard, Jun. 
ASME, New York University, New York, 
N. Y. 1951 ASME Annual Meeting paper 
No. 51—A-31 (in type: to be published 
in the Journal of Applied Mechanics). 


BY use of an order-of-magnitude an- 
alysis, the equilibrium and stress-strain 
relations for the faces and core of a 
sandwich plate are examined in terms 
of the thickness of the plate. The an- 
alysis results in a set of simplified stress- 
strain relations for the sandwich plate, 
in addition to which the basic assump- 
tions of previous sandwich-plate bending 
theories are obtained as the end result. 


Bending of a Circular Beam Resting on 
an Elastic Foundation, by Enrico Vol- 
terra, Mem. ASME, Illinois Institute of 
Technology, Chicago, Ill. 1951 ASME 
Annual “pea | paper No. 51—A-18 Cin 
type; to be published in the Journal of Ap- 
plied Mr-Somics.) 


SAIN7 Venant's equations for a circu- 
lar beam, bent out of its plane of initial 
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curvature, are applied co the study of the 
deflections of beams resting on clastic 
foundations and loaded by concentrated 
symmetric forces. The solution of the 
problem is given in explicit form, and 
tables for the deflections, angles of twist, 
bending and twisting moments arc 
presented 


Bending of a Cylindrically Aeolotropic 
Circular Plate With Eccentric Load, 
by A. M. Sen Gupta, Bengal ns 
College, Sibpur, Howrah, West Bengal, 
India. 1951 ASME Annual Meeting paper 
No. $1—A-17 (in type; to be published 
in the Journal of Applied Mechanics). 


THE problem of small-deflection the- 
ory applicable co plates of cylindrically 
acolotropic material has been developed, 
and expressions for moments and deflec- 
tions produced have been found by Car- 
rier in some symmetrical cases under uni- 
form laterai loadings and with different 
toundary conditions. The author has 
also found the moments and deflection 
in the case of an unsymmetrical bending 
of a plate loaded by a distribution of 
pressure of the form p = por cos @, with 
clamped edge. The object of the present 
paper is to investigate the problem of the 
bending of a cylindrically acolotropic 
circular plate of uniform thickness under 
a concentrated load P applied at a point 
A ata distance 4 from the center, the edge 
being clamped 


On the Axisymmetric Problem of the 
Theory of Elasticity for an Infinite 
Region Containing Two Spherical 
Cavities, by E. Sternberg, Jun. ASME, and 
M. A. Sadowsky, Illinois Institute of Tech- 
nology, Chicago, Ill. 1951 ASME Annual 
Meeting paper No. 51—A-10 (in type; 
to be published in the Journal of Applied 
Mechanics) 


THIS paper contains a solution in series 
form for che stress distribution in an in- 
finite elastic medium which possesses 
two spherical cavities of the same size 
The loading consists of tractions applied 
to the cavities, as well as of a uniform 
field of tractions at infinity, and both 
are assumed to be symmetric with respect 
ro the common axis of symmetry of the 
cavities and with respect to the plane of 
geometric symmetry perpendicular to 
this axis. The loading is otherwise un- 
restricted. The solution is based upon 
the Boussinesq stress-function approach 
and apparently constitutes the first ap 
plication of spherical dipolar co-ordi 
nates in the theory of clasticity. Nv- 
merical evaluations are given for the case 
in which the surfaces of the cavities are 
free from tractions and the stress field 
at infinity is hydrostatic. The results 


illustrate the interference of two sources 
of stress concentration in a three-dimen- 
sional problem. The approach used 
here may be extended to cope with the 
general equilibrium problem for a region 
bounded by two nonconcentric spheres 


The Effect of a Rigid Circular Inciusion 
on the Bending of a Thick Elastic 
Plate, by R. A. Hirsch, Brown University, 
Providence, R. I. 1951 ASME Annual 
Meeting paper No. $1—A-12 (in type; to 
be published in the Journal of “Applied Me- 
chanics ) 


THE three-dimensional problem of the 
effect of a rigid circular inclusion on the 
bending of a thick elastic plate is solved 
approximately by the method of E. 
Reissner. Comparison is made for the 
limiting cases of vanishing inclusion size, 
(plane strain), and vanishing thickness 
(Poisson-Kirchhoff plate theory), with 
the work of J. N. Goodier and M. 
Goland. Graphs showing the transi- 
tion from the plane-strain solution to 
the Poisson-Kirchhoff solution are given. 
Stress concentrations are calculated and 
plotted versus the inclusion diameter 
plate thickness ratio. The stress con- 
centrations are found to be less than 
predicted by the classical plate theory 
when the inclusion diameter approaches 
the same order of magnitude as the plate 
thickness. 


Several Approximate Analyses of the 
Bending of a Rectangular Cantilever 
Plate by Uniform Normal Pressure, 
by W.A Nash, Jun ASME, David Taylor 
Model Basin, Washington, D. C. 1951 
ASME Annual Meeting paper No. 5$1— 
A-28 (in type; to be published in the Jour 
nal of Applied Mechanics). 


THREE methods of approximating 
the deflections and moments occurring 
in a rectangular cantilever plate subject 
to uniform normal pressure over its 
entire surface are presented in this paper. 
The first is the application of the well- 
known finite-difference procedure. The 
second and third are collocation methods, 
one based upon polynomial solutions of 
the Lagrange equation, the other em- 
ploying ‘‘mixed"’ hyperbolic-trigono- 
metric terms satisfying this cquation. 
In the last two methods the boundary 
conditions are satisfied exactly along the 
clamped edge and at a finite number of 


points along the free edges of the plate. : 


The results obtained for the particular 
case of a cantilever plate with uniform 
normal load indicate: that the use of a 
relatively small number of points in the 
collocation method yields values of 
deflections and moments that are in sub- 
stantial agreement with those given by 
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the finite-difference procedure. It can 
not be concluded from these results that 
the collocation method using the assumed 
functions will give satisfactory results 
with fewer points than the finice-differ- 
ence method for cantilever plates with 
loading different from the one investi- 
gated. 


Approach for Torsion 

'roblem of a Shaft With a Circumferen- 
tial Notch, by H. Okubo, Institute of 
High Speed Mechanics, Tohoku University, 
Sendai, Japan. 1951 ASME Annual Meet- 
ing paper No. $1—A-16 (in type; to be 
published in the Journal of Applied Me- 
chanics). 

THE torsion problem of a bar with 
varying circular section has been treated 
by several investigators over a long 
period. Usually, the solution covering 
all points in a shaft is found first and 
then the maximum stress is obtained. 
Accordingly, the analysis usually be- 
comes complicated and so only a few cases 
have been treated completely. It is 
essential from the technical point of 
view, however, to find the stresses 
around a notch rather than che stresses 
at every point in a shaft. The approach 
employed in this paper is somewhat dif- 
ferent from others, and the approximate 
values for the stresses on the surface of a 
shaft are found directly without solving 
the problem completely. 


Stresses and Deformations of Toroidal 
Shells of Elliptical Cross Section, 
by R. A. Clark, Case Institute of Tech- 
nology, Cleveland, Ohio, T. I. Gilroy, 
Creighton University, Omaha, Neb., and 
E. Reissner, Jun. ASME, Massachusetts 
Institute of Technology, Cambridge, Mass. 
1951 ASME Annual Meeting paper No. 
51—A-11 (in type; to be published in the 
Journal of Applied Mechanics). 


THIS paper is concerned with the ap- 
plication of the theory of thin shells to 
several problems for toroidal shells with 
elliptical cross section. These problems 


are as follows: (a) Closed shell subject 


to uniform normal wall pressure. _/) 
Open shell subject to end bending mo- 
ments. (¢) Combination of the results 
for the first and second problems in such 
a way as to obtain results for the stresses 
and deformations in Bourdon tubes. 
In all three problems the distribution of 
stresses is axially symmetric but only 
in the first problem are the displacements 
axially symmetric. 

The magnitude of stresses and deforma- 
tions for given loads depends in all 
three problems on the magnitude of the 
two parameters bc/ah and b/c where 6 
and ¢ are the semiaxes of the elliptical 
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section, 4 is the distance of the center 
from the axis of revolution, and / is the 
thickness of the wall of the shell. For 
sufficiently small values of bc/ab trigono- 
metric series solutions are obtained. For 
sufficiently large values of bc/ab asymp- 
totic solutions are obtained. Numerical 
results are given for various quantities 
of practical interest as a function of be/ab 
for the values 2, 1, '/9, '/4 of the semiaxes 
ratio b/c. It is suggested that the an- 
alysis be extended to still smaller values 
of 4/c and to cross sections oth than 
elliptical 


Heat-Exchanger Tube-Sheet Design—2 
Fixed Tube Sheets, by K. A. Gardner, 
Mem. ASME, The Griscom-Russell Com- 
pany, Massillon, Ohio. 1951 ASME An- 
nual Meeting paper No. 51—A-38 (in 
Pe: to be published i in the Journal of Applied 

lechanics ). 


IT is shown that ‘‘fixed’’ tube sheets 
may be designed in exactly the same 
manner as “‘floating’’ tube sheets with 
the same boundary restrain, provided 
that a fictitious uniform ‘‘equivalent de- 
sign pressure’’ is used in the calculations 
instead of the actual hydrostatic pres- 
sure. This equivalent pressure is evalu- 
ated in terms of tube-side pressure, shell- 
side pressure, differential thermal ex- 
pansion, and the condition of boundary 
restrain. The design factors for all tube 
sheets presented in an earlier paper are 
shown to be well represented by very 
simple expressions when the fundamental 
design parameter x, becomes large. 


Torsion of Curyed. Beams of Rectangular 
Cross Section, by H. L. Langhaar, Mem. 
ASME, University of Illinois, Urbana, III. 
1951 ASME Annual Meeting paper No. 
51—A-14 (in type; to be pu lished i in the 
Journal of Applied Mechanics). 


RECENTLY, W. Freiberger obtained 
an exact solution of the problem of uni- 
form torsion of a segment of a ring of cir- 
cular cross section. This paper presents a 
solution of the problem for the rec- 
tangular cross section. O, Géhner pre- 
viously treated this case by an approxi- 
mation method. 


On Symmetrical Strain in Solids of 
Revolution in Spherical Co-Ordinates, 
by Chih-Bing Ling and Kuo-Liang Yang, 
Aeronautical Research Laboratory, Taiwan, 
China. 1951 ASME Annual Mectin pa 
No. 51—A-1 (in type; to be f shed 
in the Journal of Applied Mechanics). 


THIS paper presents the expressions 
for the displacements and stresses in the 
spherical co-ordinates, in terms of a 


stress function, for a solid of revolu- 
tion in the state of symmetrical strain. 
Such expressions are useful in dealing 
with solids of revolution, which con- 
sist of spherical boundaries. The ex- 
pressions are applied, as an illustration, 
to find the stresses in a large tension 
member having a_ spherical cavity. 
The required stress function is constructed 
in terms of Legendre polynomials. It 
may be interesting to compare this 
solution with the known solutions. 


Partially Plastic Thick-Walled Cylinder 
eory, by M. C. Steele, University of 
Illinois, Urbana, Ill. 1951 ASME Annual 
Meeting No. 51—A-25 Cin ty 
to be publ ished in the Journal of Applic ied 


Mechanus) 


PREVIOUS theories for partially plas- 
tic thick-walled cylinders under internal 
pressure are reviewed. A quantitative 
comparison is given for (4) compres- 
sibility versus incompressibility of ma- 
terial, and (6) von Mises’ versus Tresca's 
theory of failure. The former reveals 
that deflections at the outside and bore 
surfaces agree closely, although con- 
siderable percentage differences may be 
found in the axial stresses and strains. 
Large differences (except for the axial 
stress) are found in comparing the two 
theories of failure. Based on the com- 
parison and available experimental evi- 
dence, a theory is presented in closed 
form to include the Hencky stress-strain 
relations, incompressibility, and Lud- 
wik's strain-hardening function 


The Theory of Plasticity Applied to a 
Problem of Machining, by E. H. Lee, 
Mem. ASME, Brown University, Provi- 
dence, R. I., and B. W. Shaffer, Jun. ASME, 
New York "University, New York, N. Y. 
1951 ASME Annual ‘Meeting paper No. 

51—A-5 (in type; to be ‘published in the 
Journal of Applied Mechanics). 


THE recently developed methods of 
analyzing stress and strain distributions 
in the plane plastic flow of an ideally 
plastic material are applied to the prob- 
Jem of machining. It is shown that the 
idealized stress-strain relationship in- 
volves justifiable assumptions for this 
application. Analytical expressions are 
obtained for orthogonal machining which 
give the machining force, the chip thick- 
ness, and the chip deformation in terms 
of the tool geometry, the relevant coef- 
ficients of friction, and the appropriate 
yield stress of the work. With increas- 
ing friction at the tool face or decreasing 
rake angle the development of a built- 
up nose arises naturally as a consequence 
of the analysis. The theory includes this 
phenomenon. The results of this theory 


35 


are compared with published experi- 
mental results, and with other theoretical 
analyses. Satisfactory agreement with 
experiment is obtained, 


The Safety Factor of an Elastic-Plastic 
Body in Plane Strain, by D. C. Deucker, 
Mem. ASME, and W. Prager, Mem. AE, 
Brown University, Providence, R. L., and 
H. J. Greenberg, Carne, Institute of 
Technology, Pittsburgh, 1951 ASME 
no Meeting paper No. 51—A-3 (in 

to be published in the Joxrnal of 
Applied Mechanics). 


EXTREMUM pprinciples are estab- 
lished for the safety factor of an clastic- 
plastic body made of a Prandtl-Reuss 
material and subjected to given surface 
tractions under conditions of plane 
strain. Since one of these principles 
establishes a maximum and the other a 
minimum property of the safety factor, 
it is possible to establish bounds for 
the safety factor by the joint use of these 


principles. 


Railroads 


Highway Trailer Rail Service, by G. L. 
oebel, New York, New Haven and Hart- 
ford Railroad Company, New Haven, 
Conn. 1951 ASME Annual ated paper 
No. 51—A-82 (mimeographed). 


RAIL service for transporting conven- 
tional-type semi-highway-trailer bodies 
was inaugurated in December, 1937, by 
the New Haven Railroad. Basically, the 
system employed on the New Haven is 
predicated on serial end loading of con- 
ventional-type highway semitrailer bod- 
ies on flat cars. This type of loading 
was chosen at the time because of low 
initial cost of providing necessary 
terminal facilities and low cost of fitting 
up the flat cars. Furthermore, since this 
was a new type of transportation on the 
New Haven and the potential volume of 
business unknown, it was deemed ad- 
visable by the management to inaugurate 
this rail service on a conservative basis 
and watch its progress and the reactions 
of motor carriers and teria to the type 
of service offered. 

While the type of car equipment used 
and the methods employed to safely 
transport conventional highway semi- 
trailers, as outlined in the paper, may be 
deemed elementary in basic design and 
thought, the system has proved itself 
practical and economical in mecting 
the needs of motor carriers and shippers 
in New England and New York State 
and represents a considerably smaller 
capital investment for railroads to con- 
sider than other systems investigated, 
if similar business is available in other 
localities throughout the country. 
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As an indication of what the future 
may hold for railroads interested in this 
form of transportation, it is well to point 
out the new truck mileage tax which 
went into effect in New York State on 
October 1, 1951. Under this tax law, 
truckers or motor carriers must obtain a 
highway use permit and plate for every 
vehicle having a maximum gross weight 
of more than 18,000 Ib, which will oper- 
ate on New York streets and highways. 
In addition, cach carrier must file a 
monthly mileage tax return and pay a 
tax based on maximum gross weight and 
number of miles operated in the state at 
graduated rates ranging from 0.6 cents 
per mile cto 2.4 cents per mile. A new 
Truck Mileage Bureau has been set up by 
the State Tax Commission to administer 
this tax. Studies of the effect of this 
tax by motor carriers indicate their 
operating costs may be increased con- 


siderably. 


Highway Trailers on Railroad Flatcars 
From the Traffic Viewpoint, by H. R 
Sampson, Chicago and Eastern Illinois 
Railroad, Chicago, Ill. 1951 ASME 
Annual Meeting paper No. $1—A-77 
mimeographed 


THIS paper discusses the new-old idea 
of moving motor-carrier trailers in rail- 
road flatcars—-new in the sense that few 
know of or are acquainted with the 
operation; and old since experience with 
this type of service dates from 1926 when 
the Chicago North Shore and Milwaukee 
pioneered in this field by offering an 
LC.L. service moving for its own 
convenience by the utilization of rail- 
road-owned semitrailers loaded in flat- 
cars 

Charges for this service are reasonable 
and made attractive to the motor carrier 
inasmuch as the charges which are cus- 
tomarily stated on a per trailer basis are 
computed on the motor carrier's over-the- 
road costs obtained from L.C.C. sources 
No attempt is made to classify the con- 
tents of the trailers but the motor carrier 
certifies to the fact that no contraband is 
located therein 

Commodities usually excluded are, for 
example, livestock, jewelry, valuables, 
coal, coke, etc. Empty returned trailers 
are charged just one half the amount 
charged for loaded trailers 

The fact that this traffic moves in the 
regularly scheduled through freight 
trains, requires no absorption of foreign 
line switching, is usually a two-way 
loaded movement, and has little or no 
claim payments, indicates the probably 
low cost of operation and the resultant 
profitableness 
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Petroleum Technolog y 


Recent Experience in Examination of 
High-Temperature Catalytic-Cracking 
Pressure Equipment, by D. B. Rossheim, 
Mem. ASME, J. J. Murphy, R H. Cau ghey, 
and W. B. Hoyt, M. W. Kellogg Company, 
New York, 19§1 Annual 
paper No. 51—A-26 Cmimeo- 
graphe 


THE results of some examinations 
made since the beginning of 1951 on 
pressure equipment operating at high 
temperatures in fluid catalytic-cracking 
units are presented. The paper also 
discusses the possible causes of cracking 
discovered in three integral-clad reac- 
tors, describes the extent of graphitiza- 
tion found in this equipment, and offers 
suggestions concerning existing high- 
temperature equipment and projected 
new construction 

On February 8, 1951, a leak developed 
in the reactor of a fluid catalytic-cracking 
unit constructed of Type 347 integral- 
clad carbon steel after $3,000 hr opera- 
tion at 900 to 975 F. Examination dis- 
closed a crack adjacent to and paralleling 
a longitudinal weld. Further cxamina- 
tion disclosed numerous cracks of a 
similar type in the carbon steel at welds 
throughout the vessel, as well as cracks 
in the inside alloy weld deposits. Ex- 
amination of samples cut from the vessel 


revealed the carbon-steel base metal to be 
graphitized. The graphite was nodular 
and, in general, uniformly distributed. A 
tendency toward local concentrations 
was evident, at heat-affected zones, but 
only one sample showed graphite ap 
proaching a chain type; no ‘‘eyebrow”’ 
type formations were observed. The 
findings of investigations made on these 
three and other reactors, both clad, lined, 
and unlined, in similar service are re- 
ported. The results of mechanical tests 
and microscopic examinations made on 
specimens removed from reactors and 
other high-temperature equipment in 
the same service are presented. Possible 
causes of the cracks are discussed with 
particular emphasis on the role of thermal 
stresses in bimetallic construction and the 
effect of graphite on mechanical proper- 


tics 


Design and Sy of High-Pres- 
sure Injection Pumps for Hy — 
tion Service, by J. T. Donovan, B. 
Leonard, Jun. ASME, and J. A. Markovits, 
Mem. ASME, Bureau of Mines, Louisiana, 
Mo. 1951 ASME Annual Meeting paper 
No. 51—A-71 (mimeographed). 


MOST of the high-pressure equipment 
in the Coal-Hydrogenation Demonstra- 


36° VAPOR OUTLET 


20° MANHOLE 
2 \ 


24° MANHOLE 


23'-o"'0 


ee 


| 


| 
4 
60 5 CATALYST OUTLET 


TYPE 347 STRIP LINED 


TYPE 347 A-20) 
x 
i 1g A-201 Torus 


CARBON STEEL WELD 


25-20 OR 25-12 Cr-N 
ALLOY WELD 


TYPICAL WELO OETAIL 


4 49 MANHOLE 


TYPE 347 CLAD 4-20) 


1} 4-201 Torus 
TYPE 347 STRIP LINED 


\ TYPE 347 CLAD 


CATALYST AND INLET 


TYPICAL CLAD REACTOR 


q = 
“8 
4a 
| 
q 

> 

| 

j 

N\ 


January, 1952 


tion Plant was discussed in papers pre- 
sented at the 1949 ASME Petroleum 
Mechanical Engineering Conference. 
The high-pressure injection pumps, how- 
ever, received only passing mention at 
that meeting. Early operation experi- 
ence was reported at the 1950 ASME 
Fall Meeting, and later operations 
yielded enough data to warrant dis- 
cussion of their performance and subse- 
quent improvement. The difficulties ¢1- 
countered in raising fluid pressures in a 
single stage from atmospheric to 10,000 
psi are particularly severe when con- 
tinuous operation must be maintained 
for extended periods. Pump designs 
satisfactory for the 4000 to 6000- 
psi range have features that definitely 
limit their life in continuous service at 
10,000-psi discharge pressures. The origi- 
nal high-pressure injection pumps were 
direct adaptations of lower-pressure 
designs, and their behavior in operation 
proved to be far from satisfactory. 
Subsequent design changes and improved 
material specifications have greatly in- 
creased the life of these pumps, and an 
entirely new design has been developed 
that incorporates all features essential to 
reliable and economical service 

This discussion treats the mechanical 
problems encountered in the continuous 
pumping of fluids and fluids containing 
solids at high pressure, the mechanical 
failures thet occurred, the corrective 
measures taken, and the design features 
that are essential for a satisfactory high- 
pressure pump. Theory has been kept 
to a minimum, and a concerted effort has 
been made to base the discussion on fac- 
tual demonstration-plant experience. 


Some Kinematic Aspects of Pumping- 
Unit Mechanisms, by E. N. Kemler and 
J. Howe, University of Minnesota, 
Minneapolis, Minn. 1951 ASME Petro- 
leum Mechanical Engineering Conference 
paper No. $51—PET-14 (mimeographed). 


THE basic mechanism used in sucker- 
rod pumping units dates back to the days 
of Wart and his steam engine. This 
crank-pitman-walking-beam mechanism 
is also known as a four-bar linkage (occa- 
sionally called three-bar linkage). The 
conventional treatment of kinematic 
problems associated with this mecha- 
nism, as well as with mechanisms in gen- 
eral, utilizes graphical methods. For 
many purposes, graphical methods are 
entirely satisfactory, although the accu- 
racy is dependent on drafting limitations 
and depends largely on the drafting skill 
of the man making the layout. Where 
accuracy of solution is involved, analy- 
tical methods are necessary if available. 
This paper gives an analytical method 


for obtaining walking-beam position in 
terms of the driving-crank position. 
This information can be used to find 
polished-rod motion in terms of crank 
angle or position. 

This paper discusses the general appli- 
cation of the analytical method to study 
of pumping-unit problems. Examples of 
application of the method to determina- 
tion of polished-rod displacement are 


given. Tabulated values of various fac-. 


tors involved in these calculations are in- 
cluded to simplify the actual numerical 
work. These were made using the IBM 
calculating punch of the Institute of 
Technology's Computing Center. When 
reduced to this basis, it is often casier and 
quicker to carry out an exaet numerical 
calculation than to do a graphical solu- 
tion for certain conditions. The paper 
also discusses the application of har- 
monic analysis to certain pumping-unit 
problems. A brief discussion of the ap- 
plication of harmonic analysis to the 
study of such kinematic problems as 
shifting of crank centers is included. 


Avtation 


Some Performance Characteristics of 
Ball and Roller Bearings for Aviation 
Gas Turbines, by John Boyd, Mem. 
ASME, and P. R. Eklund, Westinghouse 
Research Laboratories, East Pittsburgh, 
Pa. 1951 ASME Annual Meeting paper 
No. 51—A-78 (mimeographed). 


AMONG the many problems en- 
countered in connection with the de- 
velopment of gas turbines for the U. S. 
Navy Bureau of Acronautics was that 
of establishing whether commercially 
available bearings would be suitable or 
if certain changes would be necessary. 
This involved a determination of bearing- 
performance characteristics under a wide 
range of conditions. Complicating the 
problem was the necessity of securing 
this information with the least possible 
delay. 

While sleeve were employed 
on the first u s carly realized 
that for milit poses, ball and 
roller bearings wy ad have three im- 
portant advantages: (1) Lower friction 
on cold starting; (2) ability to run longer 
in case of an interruption in the lubricant 
supply; and (3) less possibility of bear- 
ing damage during starting, at which 
time the oil pump is not yet up to speed. 

Whether these advantages could be 
realized, however, was obscured by the 
general lack of information on permis- 
sible speeds, loads, and temperatures. 
To obtain the answers to these questions, 
an extensive test program was under- 
taken. Some of the results of this in- 
vestigation are presented in this paper. 


one. ons one 


BEARING ARRANGEMENT IN 
AIRCRAFT GAS TURBINE 


TYPICAL 


The ficld tests conducted and design 
changes introduced succeeded in trans- 
forming the bearings from a relatively 
critical component in an aircraft gas 
turbine to one which is now as reliable 
as the other engine parts. 


The Life of High-Speed Ball Bearings, 
by A. B. Jones, The Fafoir Bearing Com- 
pany, New Britain, Conn. 1951 ASME 
Annual Meeting paper No. 51—A-69 

Calmeegngnnns to be published in Trans. 
ME). 


MODERN jet-engine requirements 
have resulted in the application of large 
ball bearings for heavy loads at very 
high speeds. Conventional calculations 
of bearing life are based on the fatigue 
of the components due to the externally 
applied loads. At high speed the 
centrifugal force on the balls increases 
the probability of failure of che outer 
race in the case of radial-type ball bear- 
ings under radial load and hence reduces 
bearing life. 

In angular-contact bearings operating 
under thrust load, centrifugal loading of 
the balls tends to produce a higher oper- 
ating contact angle for the inner race 
than the outer. Thus the relative proba- 
bilities of outer and inner-race failure 
are different from those calculated from 
static loading and bearing life is ac- 
cordingly different. The theoretical con- 
ditions outlined in this paper have not 
been confirmed by a formal serics of life 
tests. 


Operating Characteristics of Cylindrical 
oller Bearings at High Speeds, by 
E. F. Aged ons ASME, Z. N. Nemeth, 
and W. J. Anderson, NACA, Lewis Flight 
Propulsion Laboratory, Cleveland, Ohio. 
1951 ASME Annua! Mecting paper No. 
51—A-66 (mimeographed; to pub- 
lished in Trans. 


THE high-speed aspect of bearings, 
in general, is discussed so as to establish 
a perspective of where the problem stands 
with respect to present and future service 
requirements. The significance of the 
bearing operating temperature is dis- 
cussed with regard to bearing operating 
limitations. The extent of the effects of 
speed, load, oil flow, oil-inlet tempera- 
ture, oil-inlet velocity, and oil viscosity 
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upon the bearing inner and outer-race 
temperatures is shown 

It is pointed out that roller slip oc- 
curred in high-speed roller bearings, and 
that there is a fundamental difference in 
the operating characteristics of certain 
types of high-speed bearings heretofore 
considered to be essentially equivalent 
Oil-inlet distribution was also found to 
be a sigrificane factor regarding the 
control of bearing operating tempera- 
ture. Test-rig results as well as turbo- 
jet-engine data have been generalized by 
means of dimensional analysis to allow 
the designer to predict the bearing tem- 
perature rise from a single curve regard- 
less of whether bearing speed, bearing 
load, oil flow, oil-inlet temperature, oil- 
inlet velocity, or oil-inlet viscosity 
vary over wide ranges 


Machine Design 


Contributions to Hydraulic Control 1— 
Steady-State Axial Forces on Control- 
Valve Pistons, by Shih-Ying Lee and 

F. Blackburn, Massachusetts Institute of 

echnology, Cambridge, Mass. 1951 ASME 

Annual Meeting paper No. $1—A-52 (in 
type; to be published in Trans. ASME). 


A THEORY is given of the origin of 
the steady-state force exerted upon a 
piston by fluid flowing past its corner, 
brief reference is made to a considerable 
body of experimental evidence in sup- 
port of that theory, and a practical valve 
construction is described which very 
nearly eliminates that force. 


Contributions to Hydraulic Control 2— 
Transient-Flow Forces and Valve In- 
stability, Shih-Ying ee F. Blackburn, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1951 ASME Annual 
Meetun No. S$1—A-60 (in type; 
to be published in Trans. ASME). aah 


AN outline is presented of a theory of a 
transient force which is one likely cause 


of oscillation of control valves, with 
supporting experimental evidence and 
methods of eliminating it. 


Hysteresis of Shaft Materials in Torsion, 
by W. P. Welch, Jun. ASME, and B. Cametti, 
Westinghouse Electric Corporation, Pitts- 
burgh, Pa. 1951 ASME Annual Meeting 
a No. 51—A-64 (in type; to be pub- 
ished in Trans. ASME) 


STATIC determinations of hysteresis of 
typical shaft materials in torsion show 
that the valucs are low for high-quality 
materials in unidirectional loading after 
several cycles of loading up toa shear- 
stress amplitude of 24,000 psi. For re- 
versed loading, the hysteresis becomes 
several times larger and may be of sig- 
nificance in accurate torque-weighing 
devices. The measured hysteresis in a 
tubuiar specimen had values 3 to 4 
times that for a solid specimen. Two 
nonmagnetic materials displayed very 
low values of hysteresis. The apparatus 
developed for this investigation had 
sensitivity sufficient to measure dis- 
placement changes of 0.002 per cent of 
the full load deflection, and was de- 
signed to climinate errors due to tem- 
perature changes, extraneous loads, and 
external vibration. 


Design of Flat-Wound Tension Springs, 
by R. M. Conklin, Mem. ASME, and D. R. 
Forry, Batte!le Memorial Insticute, Colum- 
bus, Ohio. 1951 ASME Annual Meeting 

aper No. 51—A-59 Cin type, to be pub- 
Fished in Trans. ASME). 


THE design of spring-actuated mecha- 
nisms often can be improved by the use 
of a flat-wourid spring. Over-center 
snap action and similar devices, where it 
is advantageous to keep the line of ac- 
tion of the spring as close to the bear- 
ings as possible, can be made appreciably 
more compact because of the narrow 
width of the spring. Equations for the 
deflection and stress of flat-wound springs 
are developed. A nomogram, which 
can be used to solve the stress and de- 
flection equations simultaneously for 
square and round wire springs, is pre- 
sented. Experimental results which sup- 
pore the theoretical analysis have been 
obtained and are discussed in detail. 


Bolt Elongations and Loads, by Leon- 
ardt F. Kreisle, Jun. ASME, and Joseph B. 
Oliphant, The University of Texas, Austin, 
Texas. 1951 ASME Annual Meeting paper 
No. 51—A-49 (mimeographed). 


THIS paper is a rationalization of the 
general bolt problem showing the rela- 
tionship of the interaction of the mating 
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threads, the elongation of the unmated 
threaded shank, the clongation of 
the threaded shank, the magnitude of the 
applied load, the number of load applica- 
tions, the bolt size, the thread type, and 
the gasket effects. 

Equations are derived to predict the 
total elongation of a bolt corresponding 
to a desired total load in the bolt and to 
predict the rota] load in a bolt for a given 
set of conditions. 

The effective cross-sectional area of 
the unengaged threaded shank is in- 
vestigated and experimentally is found 
to be close to the root area. 

An clongation factor 8 and an inter- 
action factor m are defined and methods 
are presented for calculating 8 and m in 
terms of known dimensions and experi- 
mentally determined values. The ef- 
fects of load variations and number of 
load applications on the interaction of 
mating threads are investigated and ex- 
perimentally determined values of m are 
presented by use of curves. 

Starting with a standard bolted joint 
employing a gasket, a bolt-gasket factor 
k is defined. Equations are developed 
for calculating the value of & in terms of 
m and the physical properties and di- 
mensions of the members. 


The Magnetic-Particle Clutch, by P. H. 
Trickey, Vickers Incorporated, St. Louis, 
Mo. 1951 ASME Annual Meeting paper 


No. 51—A-50 (mimeographed ). 


DURING the last three years the 
magnetic-particle clutch has progressed 
through development and engineering 
and the major enginecring problems ap- 
pear to have been solved. The basic 
operating part of this clutch consists of 
two surfaces with the gap between con- 
taining finely divided magnetic particles. 
An electric coil and iron core are so 
arranged that a magnetic field is set up 
gure 
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the coil the magnetic particles form 
chains between the surfaces and hold 
them together. The shear force is ap- 
proximately proportional to the current. 

The clutch has the unusual feature 
that the slipping and locked-in torque are 
the Same for any given current, giving 
smooth operation. Due to the lack of 
wear, the clutches have beer successfully 
used under continuous slip operation. 
Centrifugal flingers, O-rings, saturable 
bridges, and stationary excitation mem- 
bers have overcome most of the carly 
obstacles in design. There appear to 
be no inherent design limitations re- 


inthe gap. When current flows rhrough ‘ 


garding size, and clutches have been 
developed up to several hundred horse- 
power. 

The United States Navy believed that 
this type of clutch had great possibilities 
and awarded contracts to Vickers Elec- 
tric Division involving several sizes. 
The clutch in these cases was to function 
as a coupling between a 60-cycle driving 
motor and a 400-cycle alternator. It was 
to slip at any point from 1 to 9 per cent 
and, by means of a special static con- 
troller, was to hold the generator speed 
constant over a range of drive motor 
voltage and frequency, regardless of load 
on the generator. 


Fuels Technology 


Thermodynamics of Gasification of Coal 
With Oxygen and Steam, by Wayne C. 
Edmister, Mem. ASME, Carnegie Institute 
of Technology, Pittsburgh, Pa., Harry 
Perry, and R. C. Corey, Mem. ASME, 
Bureau of Mines, Pittsburgh, Pa., and 
M. A. Elliott, Mem. ASME, Office of Syn- 
thetic Liquid Fuels, Bruceton, Pa. 1951 
ASME Annual Meeting paper No. 51— 
A-20 (in type; to be published in Trans. 
ASME). 


THERMODYNAMIC charts and tabu- 
lations are presented for calculating 
conveniently the heat balance, and prod- 
uct-gas yield and composition for the 
gasification of coal with oxygen and 
steam, on the assumption that water-gas 
shift equilibrium is attained by the prod- 
uct gases. These charts are of general 
applicability for any rank of coal; they 
cover a wide range of operating condi- 
tions through the use of multiple parame- 
ters, and may be used for pressures as 
high as 30 arm. Examples are given to 
illustrate the use and versatility of the 
charts. Charts and numerical examples 
are also given for a typical high-volatile 
C bituminous coal ro illustrate the uses 
of such charts for a specific coal. 


Flow and Combustion Stability, by N. P. 
Bailey, Fellow ASME, Rensselaer Poly- 
technic Institute, Troy, N. Y. 1951 ASME 
Annual Meeting paper No. 51—A-83 
(mimcographed ). 

THE mechanical-engineering interest 
in combustion prior to 1925 was pri- 
marily concerned with the construction 
of combustion equipment and standardi- 
zation tests of fucls. Between 1925 
and 1940 the elementary physical chem- 
istry of hydrocarbon fuels and the ther- 
modynamics of chemical equilibrium 
became popular areas of mechanical-engi- 
neering study. The past decade has been 
marked by the need for modulated or 
variable-load combustion for gas turbines, 


turbojets, rockets, and ramjcts. This has 
done much to focus the attention of 
mechanical] engineers on an area where 
they must make a unique contribution to 
the art and science of combustion. 

For a combustion system to operate 
satisfactorily over a wide range of loads 
and temperatures all of the elements of 
the system must be designed in balance 
and controlled in a manner to produce a 
stable system. With improper design 
balance and control a rough-burning or 
even completely unstable system can re- 
sult. 

The surging, pulsation, and blowout of 
semistable and unstable flow and com- 
bustion systems has been a rather neg- 
lected area of mechanical-engineering 
technology. These are fully discussed 
in the paper. Noise is the most char- 
acteristic thing about recent high-veloc- 
ity and high-energy-release combustion 
developments and noise is produced only 
by unsteady systems. 


Photographic Analysis of Sprays, by J. 
Louis York, Jun. ASME, and H. E. Stubbs, 
University of Michigan, Ann Arbor, Mich. 
1951 ASME Annual Meeting paper No. 
51—A-48 (mimeographed). 

THE study of sprays and their proper- 
tics has been hampered by difficulty in 
obtaining trustworthy measurements of 
the number, sizes, and velocities of drops 
at various locations within a spray. 
Many attempts to evaluate the character 
of a spray have been concerned only with 
the distribution of the flow and give no 
information about the drops. An ex- 
ample is the patternator, which operates 
with cups placed at various locations in 
the spray. After the spray fills the cups, 
the contents of cach cup, for some period 
of time, can be measured to evaluate the 
flow rate at that location. Other meth- 
ods of analysis attempt to measure the 
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number and size of the drops of a spray. 
Most of these depend on physical 
sampling of the spray or on the scattering 
of light by the spray. Physical sampling 
is usually accomplished by having drops 
impinge on cups or microscope slides in 
the spray or by sucking them out of the 
spray through a tube. The captured 
sample can then be analyzed leisurely for 
number and size of drops. These proce- 
dures are untrustworthy because it is 
questionable if the sample analyzed is 
representative of the original spray. 
Analyses based on light scattering are 
free of the bias arising from impinge- 
ment, but the interpretation of light- 
scattering data is extremely difficult when 
the drops of the spray are not in a very 
narrow range of sizes. Furthermore, 
any interpretation depends on a long 
chain of theory containing questionable 
assumptions. None of these methods 
gives any information about drop veloci- 
ties. 

This paper describes an experimental 
method for determining the size distribu- 
tion and velocities of drops in a spray. 
Photographs are taken of a small known 
volume of the spray, and the images of 
the drops are counted and measured to 
give the size distribution. Velocities 
are determined by taking two exposures 
on the same film and measuring the dis- 
placement of the drops in the interval 
between exposures. Since a  photo- 
graphic method does not require any ob- 
jects in the spray, the results are free of 
bias from disturbances of the flow pat- 
tern. The technique is applicable to 
sprays in which the diameters of drops 
range from 15 to $00 microns and gives 
results which differ by less than 20 per 
cent from the metered values of total flow 
rate. 


Fuel and Engineering Consulting Service 
for Small Plants, by H. C. Carroll, Car- 
roll, Bechtel, and Langtry, Chicago, III. 
1951 ASME-AIME Joint Puels Conference 
paper No. 51—FU-1 (mimeographed ). 
THE range of small steam plants is 

defined. According to the paper, the 

reasons why consulting service is not 
more often employed are: (1) Architects © 
are usually called in first and they include 
mechanijcal-engineering service, (2) cost 
of solicitation is high due to number of 
plants involved, (3) free advice is given 
by equipment representatives and steam- 
plant contracting concerns. Normal 
consulting service is outlined for eco- 
nomical layout and operation and the 
importance of a preliminary survey is 
emphasized. The economic study of each 
case is a function of the consulting engi- 
neer. Economic position of coal as fuel 
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now and in the forsecable future is dis 
cussed. It is pointed out that fucl data 
by consuming areas is needed. Small 
plane owners need consulting service co 
Meet increasing operating costs. The 
consultant's additional services are cited 


Fuel and Engineering Consulting Service 
for Small Plants, by Albert R. Miller, 
Mem. ASME, Genera! Foods Corporation, 
New York, N. Y. 1981 ASME-AIME Joint 
Fuels Conference paper No. $1—FU-2 
‘mimeographed ) 


IN order to obtain a better understand- 
ing of the small plant owners’ viewpoint, 
a survey of the existing equipment and 
operating costs of a group of plants is 
set forth. To assist in arriving at equip- 
ment designs, mention is made of a few 
conditions peculiar to these plants, sev- 
eral cardinal design factors, the use of 
standardized units and importance of 
plant surveys, studying steam utilization 
as well as steam generation 

It is pointed out that the yearly fuel 
bill in steam plants of between 5000 and 
§0,000 Ib per hr installed capacity is 
relatively small and expenditures aimed 
solely at increasing the unit efficiency 
are usually not economically attractive 
Assuming full-time operating attendance, 
which is usually necessary and advisable, 
the operating labor cost averages over 50 
per cent of the fuel bill and expenditures 
for coal-handling equipment are justi- 
fiable tocliminate the necessity of asecond 
operator on a shift. 

The new unit should be flexible and 
reliable, being capable of handling low 
loads and fluctuating steam demands 
with a minimum of maintenance. The 
importance of preventive maintenance 
must be stressed upon the plant super- 
*isors 

The boiler unit in an entirely new fac- 
tory receives sufficient engineering study, 
bur additions to existing plants and re 
placement units can benefit by more un- 
biased engineering attention 

Plant surveys, including steam utiliza- 
tion and heat-balance studies, should pre- 
cede any new installation as there are 
many possible economically justifiable 
alterations in the steam users, which, if 
made, can appreciably decrease the needed 
capacity of the new unit or occasionally 
eliminate the necessity of the installation 
entirely 


Engineering Service in the Coal Indus- 
try, by U. B. Yeager, Mem. ASME, Island 
Creek Coal Sales Company, Huntington, 
W. Va. 1951 ASME-AIME Joint Fuels 
Conference paper No. $1—FU-3 (mimeo- 


graphed ). 


THIS paper points out the direct func- 
tions and associated activities of the 
service, combustion, and/or fuel engi- 
neers of coal-producing or selling com- 
panics in the application and utilization 
of coal by and to industries dependent 
upon coal for their source of fuel. 

The service, combustion, or fuel engi- 
neer of coal-producing or selling com- 
panies must translate the known policies 
of his company as best he can to bridge 
the gap between the needs of the sales 
staff and the known requirements of the 
prospective consumer. His work is to 
make recommendations and then after 
these recommendations have been ap- 
proved, and possibly established as a 
platform of policy, to translate these 
recommendations and policies into actual 
operations 

Through the application of such engi- 
neering principles as may be applied, the 
over-all problem of the prospect is 
studied. The scope of this activity might 
be divided into four parts: (1) A survey 
shows the equipment and operating con- 
ditions which are to be met. (2) An 
analysis of these various factors points 
the way to the recommendations which 
should be made for the coal application 
and from these a sales proposal can be 
prepared for submission to the prospec- 
tive consumer. (3) The prime concern 
of a buyer is the cost price. The prime 
concern of the salesman, normally, is the 
selling price, and the prime concern of 
the engineer is the use value. It, there- 
fore, falls largely co the engineer that the 
three main concerns are equated and the 
relative values of the competing fuels 
are established. (4) Assuming that the 
proposal meets with a favorable recep- 
tion, it is then the work of this engineer 
to work again with still another group— 
the operating group of the consumer or 
Prospect 

When his work has been properly ap- 
plied and when he has received a reasona- 
ble degree of co-operation, the engineer 
can bring to the potential consumer, 
generally, a substantial saving in his cost 
of operation, possibly not from the 
application of coal alone, but from im- 
provements in operating methods and 
techniques 

The fuel engineers of the coal com- 
panies and of the companies closely allied 
to the coal industry largely have been 
responsible for or have pointed the way 
to a vast amount of research and develop- 
ment. This work has been the out- 
growth of engineering investigations 
carried on in the normal course of their 


work. Various work which has been 


done on some of these programs include: 
The study and application of overfire air 
in the combustion process; the pulver 
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ized-coal gas turbine for locomotive use; 
the study of fuel beds, especially of 
underfeed stokers; the preparation of coal 
and its consist toward its greatest use 
value; the application of coal to meet the 
requirements made necessary in the by- 
product carbonization for the steel indus- 
tries; a study of slag formation; the 
chemical treatment of coal; and many 
others. 


Engineering Service in the Coal Indus- 

try, by M. A. Tuttle, Enos Coal Mining 
Company, Indianapolis, Ind. 1951 ASME- 
AIME Joint Fuels Conference paper No. 
51—FU-4 (mimeographed). 


THE prime requisites for successful fuel 
and engineering service according to the 
paper are: 

1 The ability to read and properly 
analyze a fuel bed and flame line without 
the use of instruments. 

2 The knack of getting along with 
people and of varying your line of reason- 
ing and your choice of language from the 
president's office to the coal passers’ 
whims and personal interests. Also to 
appreciate the limitations of plant equip- 
ment and personnel and realize acceptable 
efficiency and performance. 


Lubrication 


Effect of Variations in Viscosity of Lub- 
ricants Upon Timken OK and Psi 
Values, by I. S. Kolarik, C. A. Zeiler, and 
E. M. Kipp, Aluminum Company of Amer- 
ica, New Kensington, Pa. 1951 ASME An- 
nual Meeting paper No. 51—A-35 (in 
type; to be Published in Trans. ASME). 


THE Timken lubricant tester is often 
used in the laboratory in establishing 
Timken OK loads and psi values at OK 
loads for lubricants of the extreme-pres- 
sure type, particularly for those used as 
gear lubricants. The present investiga- 
tion was conducted to determine the 
magnitude of hydrodynamic lubrication 
effects associated with viscosity in deter- 
mining OK loads. The effect of rubbing 
speeds was also studied 


Oil Flow in Plain Journal Bearings, 
by S. A. McKee, National Bureau of Stand- 
ards, Washington, D. C. 1951 ASME An- 
nual Meeting papes $1—A-34 (in 
type; co be published in Trans. ASME). 
AN analysis is given of the factors af- 

fecting the leakage of oil from the ends 

of plain journal bearings fed cither 
through an oilhole or an axial groove 
on the unloaded side, or a circumferen- 
tial groove. With bearings having an 
oil or an axial groove, the oil flow con- 
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sists of two components, one resulting 
from the oil-feed pressure, and the other 
from the hydrodynamic-film pressures 
supporting the load. For bearings hav- 
ing a circumferential groove, the flow is 
primarily from the oil-feed pressure 
The data given indicate that for any 
given bearing the oil flow may be ex- 
pressed in terms of two dimensionless 
factors involving the oil-feed pressure 
and the bearing load. The relations be- 
tween these factors and the gencralized 
operating variable, uN/P, are given for 
bearings having each of the three designs 
of oil feed. Further investigations are 
suggested to provide a more complete 
understanding of the factors affecting 
end leakage of oil from plain journal bear- 
ings. 


On the Solution of the Reynolds Equa- 
tion for Slider-Bearing Lubrication, 
by A. Charnes and E. Saibel, Mem. ASME, 
Carnegie Institute of Technology, Pitts- 
burgh, Pa. 1951 ASME Annual Meeting 
No. 51—A-43 Cin type; to be pub- 
ished in Trans. ASME). : 

AN exact solution is developed for the 
Reynolds equation in the hydrodynamical 
theory of slider-bearing lubrication with 
side leakage for film thickness varying 
exponentially. This solution is in the 
form of a rapidly convergent series from 
which calculations for the pressure dis- 
tribution, total bearing load, and center 
of pressure may be made rapidly for all 
values of the parameter concerned. The 
results are in close agreement with those 
which have been obtained for rhe plane 
slider bearing by cumbersome methods, 
and it is proposed not only to use the 
present solution for the plane case, but 
also to show the design possibilities for 
a much wider variety of shapes by using 
various portions of exponential curves. 


Oil Flow, Key Factor in Sleeve Bearing 
Performance, by Donald F. Wilcock, 
Mem. ASME, and Murray Rosenblatt, 
General Electric Company, Schenectady, 
N. Y. 1951 ASME Annual! Meeting paper 
No. 51—A-89 (mimeographed). 

THE determination and understanding 
of the performance characteristics of 
cylindrical sleeve bearings is based on 
the following three relationships: (1) 
The viscosity-temperature characteristics 
of the lubricant; (2) the bearing power 
consumption asa function of oil film tem- 
perature; and (3) the oil flow through 
the bearing as a function of Sommerfeld 
number. ‘The first two are well known, 
and this paper is concerned primarily 
with the nature and quantitative deter- 
mination of oil flow, together with the 
simplified methods for the calculation of 


bearing performance made possible there- 
by 


The discussion is restricted to those 
bearings having oil fed under pressure 
to their oil distribution grooves. Oil 
flows from the ends of these bearings 
because of the pressure in the oil grooves 
and because of the pressures generated 
in the load-carrying portion of the oil 
film. The second type of flow is de- 
pendent upon shaft speed. Dimensionless 
parameters controlling both types of 
flow have been calculated, and experi- 
mental results on several bearing sizes 
confirm the theory. 

A detailed study of the circumferential 
flow of oil in the, bearing shows that 
Petroff's law is an excellent approxima- 
tion of power loss up to an eccentricity 
of 0.7, and that the temperature variation 
in the oil film may be estimated with 
simple assumptions. 

Knowledge of bearing oil flow charac- 
teristics permits the ready calculation 
of bearing performance by means of the 
“Operating Line Method."* 


Management 


Incentives for Better Production Effec- 
tiveness, by Phil Carroll, Fellow ASME, 
Maplewood, of 1951 ASME Annual 
ng paper No. 51—A-21 (mimeo- 
graphed ). 

People like to excel. They want to 
know how they compare with others. 
And according to the experts, people 
like to work when they know what 
they are supposed to do and get credit 
for doing it. 

Under good wage incentive people get 
measurement of their work performances. 
They know where they stand relative to 
the others. Such measures are objective 
and can be used constructively in any 
form of merit rating. 

People work for recognition, for status, 
and to ‘‘get ahead."’ At the same time 
they say, “‘a title without a raise doesn’t 
buy the baby any shoes.’’ So we have to 
think of the money rewards. Put another 
way, work measurement without wage 
incentive is restrictive. 

Whether we look at indirect or direct 
operations, we must consider the incen- 
tives in suggestion awards. 

Suggestions help to attain our objec- 
tive in two ways. One is the obvious 
improvement in productivity. The other 
is the likelihood of strengthening the 
feeling of participation. 

If incentives are good for some, they 
are good for all. We need more incen- 
tives to bring out the best in people. 
We should take positive action to offset 
the trends toward leveling everybody to 
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a common standard. Where will our 
future leaders come from if it isn’t worth 
while to step out of line? Paying more 
moncy for the same performances won't 
do it. 

We pound on che theme of better indus- 
trial relations of every conference. We 
repeatedly hear that we have neglected 
the human clement in our zest for mecha- 
nization. Probably, much of this is 
correct advice. Also, we must recognize 
the differences in people that are cm- 
phasized in all of these admonitions. 


ASME Transactions for 
December, 1951 


THE December, 1951, issue of the Trans- 
actions of the ASME, which is the Journal of 
Applied Mechanics (available at $1 per copy 
to ASME membess; $1.50 to nonmembers) 
contains the following: 


TECHNICAL PAPERS 

On the Inextensional Theory of Deformation 
of a Right Circular Cylindrical Shell, by R. M. 
Hermes. (51—APM-2) 

The Behavior of Graphite Under Alternat- 
ing Stress, by Leon Green, Jr. (51-—-APM-3) 

Vibrations of a Clamped Circular Plate 
Carrying Concentrated Mass, by R. E. Rober- 
son. (51—APM-5) 

A General Method of Calculating the 
Memax Diagram in Plastic Bending of Beams, 
by Aris Phillips. (51—APM-6) 

Bending of Thin Ring-Sector Plates, by 
L. I. Deveral! and C. J. Thorne. (51-—-APM- 
1) 

On the Stability of Plates Reinforced by 
Longitudinal Ribs, by J. M. Klitchieff. (50— 
A-10) 

On Symmetrical Strain in Solids of Revolu- 
tion in Spherical Co-Ordinates, by Chih- 
Bing Ling and Kuo-Liang Yang. (51—A-1) 

The Safety Factor of an Elastic-Plastic Body 
in Plane Strain, by D. C. Drucker, H. J. 
Greenberg, and W. Prager. (51—A-3) 

Plastic-Wave Propagation Effects in High- 
Speed Testing, by E. H. Lee and H. Wolf. 
(S0—A-35) 

A New Method of Calculation of Reheat 
Factors for Tarbines and Compressors, by 
Joseph Kaye and K. R. Wadleigh. (51—A-2) 

The Calculated Performance of Dynamically 
Loaded Sleeve Bearings—IlI, by J. T. Burwell. 
(S1—A-7) 

The Theory of ?" sticity Applied to a 
Problem of Machining, by E. H. Lee and B. W. 
Shaffer. (51—A-5) 


DESIGN DATA AND METHODS 
Critical Loads on Variable-Section Columns 
in the Elastic Range, by Gordon Silver 


DISCUSSION 

On Previously Published Papers by Julius 
Aronofsky; David Burgreen; M. V. Barton; 
H. D. Conway, L. Chow, and G. W. Morgan; 
J. M. Coan; A. C. Eringen; M. Finston; 
L. Green, Jr., and P. Duwez; R.H. MacNeal; 
L. E. Malvern; and P. S. Symonds 


BOOK REVIEWS 
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1951 An ACTIVE YEAR for ASME 


The ASME Council Summarizes Activities and Results 


Te year ending Sept. 30, 1951, was one of the most active 


years in the history of the Society. At the close of the 
period membership had grown to 36,668 Members and 
13,419 Student Members, a coral for all classes of membership 
of somewhat more than fifty thousand. This success was made 
possible through the co-operative and untiring efforts of the 
individual members of the Society and of the Society employees 
in the many groups into which the Society is organized. 
it is fortunate indeed that a group of fifty thousand persons 
can work cogether so successfully for the common good of all 
mankind. The Council believes chat all members of the Society 
merit the highest commendation for the part they have played 
in this good work 


GROWTH OF TECHNICAL LIFE 


It is gratifying to report that the activities of the Society 
directed toward the advancement of knowledge in the field of 
mechanical enginecring showed healthy growth and vitality 
Our divisions and committees distinguished themselves not 
only in the traditional fields of power, fuels, applied mechanics, 
management, and education, and in research, standardization, 
and codification, but in the newer subjects of heat transfer, in- 
struments and regulators, and gas-turbine power, and vastly 
improved the value and significance of the Society's work on 
such important matters as aviation, petroleum mechanical 
engineering, and machine design. Improvements in the char- 
acter and quality of papers can be noted in all these fields. Bet- 
ter-organized material and particularly the analytical approach 
dependent on mathematical treatment are fast becoming char- 
acteristics of ASME papers. This trend is a distinct service to 
younger engineers who are well grounded in these methods, but 
it presents to the Society a task of interpretation for the benefit 
of older men with broad professional and technical interests 
Related to this problem is the tendency of authors to narrow 
their fields of work to a point where only a limited number of 
experts recognize the significance of the material reported 


COMPLETE COMMITTEE REPORTS AVAILABLE 
The reports of all ASME Boards, Divisions, Committees, 


and representatives on joint agencies are issued in a separate 
pamphlet, available on request. In this report of the Council 
to ASME Members, only the high lights of a few of these in- 
dividual reports can be included 


NATIONAL JUNIOR COMMITTEE ACTIVE 


Conditions in the colleges and in the nation reduced the 
number of Student Members of the Society, only 13,419 being 
enrolled during the year in the 137 Student Branches. How- 
ever, additions to the youngest group of junior members showed 
an increase of 4217 during the year, and the activities of the Na- 
tional Junior Committee and the Old Guard were stepped up to 
aid in the more rapid advancement of these young men in their 
careers and in the work of the Society 


MEETINGS PROVIDE OPPORTUNITIES POR MEMBERS 


During the year the Mectings Committee, the Professional 
Divisions, the 74 Sections, 7 Sub-Sections, 1 international 
group in Mexico, and other Society agencies, provided 4 Na- 
tional Meetings, 6 Divisional Conferences, and 883 local meet- 
ings for the benefit of Members. Our 137 Student Branches held 
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670 mectings (28 Branches not reporting) and conducted 12 
Regional Conferences at which hundreds of young men had 
opportunity to participate in demonstrations of the manner in 
which engineers exchange information for their mutual benefit. 

The Engineers Civic Responsibility Committee, composed 
principally of ASME Past-Presidents, secured three eminent 
speakers to deliver the Roy V. Wright Memorial Lecture at the 
Spring, Fall, and Semi-Annual Meetings—Frank H. Neely, Dr. 
C. J. Mackenzie (president, National Research Council of 
Canada), and John A. Barriger. At the Fall Meeting, Dr 
Frederick Oederlin, managing director in charge cf engineering, 
Sulzer Brothers, Inc., of Winterthur, Switzerland, delivered the 
1951 Calvin W. Rice.Lecture. A notable Semi-Annual Meeting 
held at Toronto, Canada, was addressed by the Right Honorable 
Clarence D. Howe, Minister of the Department of Defense 
Production of Canada. At cach of the National Meetings the 
National Junior Committee sponsored sessions on professional 
development for young engineers, and through the courtesy of 
the Old Guard a group of about 10 young men from the region 
were in attendance to lead the discussion 

The Board on Technology undertook a comprehensive study 
of measures to re-establish the ASME Lectures, a service to 
the Sections’ program making. 


NUMBER OF SESSIONS AND PAPERS GROWING 

Statistics covering the National Meetings of the Society and 
the Divisional Conferences held during the year will be found 
in Table 1. It will be noted that the number of sessions and the 
number of papers presented continues to increase, indications of 
the extraordinary technical developments of our times and the 
virility of the activities of our members. National meetings 
continue to reflect the progress made by our Program Planning 
Conferences. Services to members are being improved by means 
of more complete advance programs printed in MecHANICAL 


TABLE | 
LIST OF ASME NATIONAL MEETINGS AND CONFERENCES 


1950-1951 
Num- Num- Num- 
ber ber ber = At- 
of ofses- of  tend- 
Meetings days sions papers ance 
Fuels Conference 
Oct. 23-25, 1950, Cleveland, Ohio 2 4 13 310 


Annual Meeting 
Nov. 26-Dec. 1, 1950, New York,N.Y. 79 


Spring Meeting 


April 2-5, 1951, Atlanta, Ga. 4 20 6 

April 17-19, 1951, Baltimore, Md. 3 6 14 171 
Semi-Annual Meetin 

June 11-15, 1951, Toronto, Canada 4 33 78 = 1153 
Applied Mechanics West Coast Conference 

June 22-23, 1951, Stanford, Calif. 2 4 14 64 
Oul and Gas Power Conference 

June 25-29, 1951, Dallas, Texas 4 8 18 309 


Industrial Instruments and Regulators 

Conference, Sept. 10-14, 1951, Houston, 

Texas 2 3 6 350 
Petroleum Mechanical Engineering 

Conference, Sept. 24-26, 1951, Tulsa, 


Okla. 3 16 

Fall Meeting 
Sept. 16-28, 1951, Minneapolis, Minn. 3 23 46 $50 
32196 4go gt 88 
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Enorneerine and a higher percentage of papers availa- 
ble in preprint form—an increase of 23 per cent. Presi- 


encourage all-Society participation, were well received 


PUBLICATION SERVICES ACTIVE 


Publication services (based on 1950 calendar year) 16,000 


comprised 1656 pages of text in Transactions and the 
Journal of Applied Mechanics; 1014 pages of text in Me- 
CHANICAL ENGINEERING, including digests of 290 Society 
meeting papers; 434 pages (2840 items) in Applied Me- 
chanics Reviews; 21 codes and standards (600 pages); 
and special publications (about 1058 pages). In addi- 
tion publication was begun of Dean Dexter S. Kimball's 
story of his long and fruitful career. The Membership 
List was issued in the spring, and a Ten-Year Index of 
ASME publications was completed and offered for sale. 
Progress was made toward completion of the Metals En- 
gineering Handbook, and indications point to publica- 
tion of parts 1, 2, and 3 in 1952. Publication sales in- 
cluded 115,000 copies of technical papers, $0,000 of standards 
and codes, and 14,000 of other special publications. 


ASME SPARKPLUGS RESEARCH 


The Society continued to provide a service to industry by 
planning and sponsoring research on problems cutting across 
company and industrial lines. Cash contributions from indus- 
try and other sources for the support of this work amounted to 
$90,000, with contributed services, materials, and equipment 
valued at about the same amount. In addition to the 400 com- 
mittee members, more than 200 companies participated in the 
program. 

Progress was made on programs on high-temperature steam 
generation, furnace performance factors, effece of temperature 
on properties of metals, flow measurement, plastic flow of 
metals, sliding and rolling friction, lubrication, metal-cutting 
data, and heat conductivity of gases. Several new projects 
were started. The Research Committee sponsored 12 sessions 
at Society meetings, at which 34 papers were presented, 


CODES AND STANDARDS ADVANCED 


The Board on Codes and Standards reports that it approved 43 
actions relating to the work and personnel of 350 commit- 
tees and subcommittees under its jurisdiction, the 6 committees 
which ASME sponsors jointly with other organization, and the 
77 ASME representatives on committees sponsored by other 
activities. It approved 18 codes and standards. Its activity 
on the international front is mentioned later in this report. The 
Boiler Code Committee continued its interpretations of the 
Code. 


REGIONAL REPORTS SHOW INCREASED ACTIVITY 


A rapidly growing membership cannot be maintained as a 
healthy organization on services, such as Society meetings, 
publications, research, standardization, and codification activi- 
ies conducted solely on a nationwide basis. Activities and 
services on a local basis must be made available in the com- 
munity where the individual member lives and works. And 
to provide new material for continuing progress of the Society 
in the future, ASME must be carried to the campuses of the 
engineering colleges where Student Branches have been estab- 
lished. These important fields of Society activity and organi- 
zation are administered by the vice-presidents, one for each of 
the eight regions into which the nation has been divided. 
The vice-presidents report healthy conditions in the regions 
they administer. 

Region I added a new Student Branch at the University of 


A.S.M.E. STUDENT MEMBERS 


(EQUIVALENT FULL-YEAR STUDENT MEMBERS) 


dent's luncheons, featured at all National Meetings to 22,000 


1950 1951 


1942 1943 1944 1945 1946 1947 1948 1949 


Massachusetts, Amherst, Mass., and held its Student Branch 
Conference at the University of Vermont. All 10 sections had 
active programs. The Regional Administrative Committee 
meeting was held at New Haven, Conn. The report on unity 
of the engineering profession was thoroughly studied and dis- 
cussed. Presidcht Brown spent three days in the Region, visit- 
ing 8 Sections and 8 Student Branches. 

Region II reports continued programs of a technical and social 
nature, with an attendance of 800 at the Spring Round-Up. 
Membership development was an active concern. A number 
of courses at the college level were offered in addition to oppor- 
tunities to prepare for professional-engincer-license examina- 
tions. The Metropolitan Section collaborated with other 
societies in forming a Smoke Control Board and in the prepara- 
tion of rules to improve air-pollution conditions in New York 
City. ° Much attention was given to the Student Branches and 
to the Student Council. The 1951 Student Conference was held 
at Stevens Institute of Technology. 

High lights of the year in Region III included Junior activi- 
ties, particularly in the Philadelphia Section; the Process In- 
dustries meeting sponsored by the Baltimore Section; the Re- 
gional Administrative Committee meeting at Schenectady, 
N. Y.; and the 1951 Student Branch Conference at the Univer- 
sity of Pennsylvania. 

Membership in Region IV increased by 19 per cent, the largest 
increase being reported by the Chattanooga Section which ab- 
sorbed the Memphis Section. All 13 Student Branches report 
activity. The 1951 Student Branch Conference and the Re- 
gional Administrative Committee met at Atlanta on the oc- 
casion of the 1951 ASME Spring Meeting. 

Region V reports a membership in excess of $400 (of which 50 
per cent are Junior Members), 14 Sections, and 2 Sub-Sections. 
During the year the Canton-Alliance-Massillon Sub-Section 
was given Section status, and a new Sub-Section, Jackson- 
Lansing-East Lansing, was organized under the Detroit Sec- 
tion. A Student Branch at the University of Toledo was char- 
tered. The Student Branches Committee and the Membership 
Development Committee of Region V rendered constructive re- 
ports. The Student Branch Conference was held at the Uni- 
versity of Detroit and the Regional Administrative Committee 
meeting at Grand Rapids, Mich. All Sections and Student 
Branches were visited by some officer of the Region. 

Gratifying increase in membership is reported by Region VI. 
Joint mectings with Student Branches and cash awards for stu- 
dent papers were featured by most sections. The Regional Ad- 
ministrative Committee met at Omaha, Neb., where a unity 
organization and Society affairs were discussed. A Student 
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MECHANICAL ENGINEERING 


TABLE 2 CHANGES IN MEMBERSHIP 
Sept. 30, 1950 to Sept. 30, 1951 


Membership Increases Decreases Changes 
Sept 30, Sept. 30, Transferred Rein- Transferred Re- Net 
1951 1950 to Elected sta from signed Dropped Died Increases Decreases changes 
Honorary Members $3 §2 4 I 4 $ 4 
Fellows 360 325 49 3 u 49 14 +9 
Members 13108 12702 354 446 106 49 142 165 144 gos joo + 406 
Associates 376 383 19 4 3 7 4 Ir 23 30 - 7 
Junior (20) 3185 3862 210 71 48 644 gu 264 6 329 1006 — 677 
Junior (15 2188 3836 280 18 27 1672 go 307 4 25 2073 — 1648 
Junior (1 17398 13181 1780 3657 28 306 188 743 et 5465 1248 +4217 
Totals 36668 34341 2677 432 213 2677 $19 1488 191 7202 4875 +2327 


Branch was established at the South Dakota School of Mines 
and Technology, Rapid City, S. D., bringing the number of 
Branches in Region VI to 23. Northern Tier and Southern 
Tier Regional Student Conferences afforded opportunity for 
participation of many capable students. 

Seven Sections, one Sub-Section, and 14 Student Branches 
comprise Region VII. The Regional Administrative Commit- 
tee met at Salt Lake City, Utah. The Oregon Section staged 
its First Annual ASME Seminar. Two Student Branch Confer- 
ences were held, one at the University of Southern California 
and the other at Oregon Stare College 

Activities of the six Sections of Region VIII are reported as 
being vigorous. To the two original Sub-Sections at Sabine 
and Albuquerque has been added one at Wichita, Kan., and 
the formation of others is imminent. The Regional Adminis- 
trative Committee mecting was held at Kansas City, Mo., in 
conjunction with the second of a serics of three Regional Mect- 
ings and the Northern Tier Student Conference. Two other 
Student Conferences were held at Baton Rouge, La. (Southern 
Tier), and Laramie, Wyoming (Rocky Mountain Tier), with 
20 Student Branches participating 

The Regional Delegates Conference was held at Toronto, 
Canada, in connection with the 1951 Semi-Annual Meeting 
Recommendations of the Conference have been referred to the 
appropriate committees by the Council for report 


EJC ENGINEERING MANPOWER COMMISSION ACTIVE 


In services to the engineering profession in the United States 
our representatives on several joint bodies continued to exert 
leadership and report progress. The Engineering Manpower 
Commission of Engineers Joint Council, undet the chairman- 
ship of Carey H. Brown, Member ASME, set up a secretariat 
with T. A. Marshall, Jr., in charge. Numerous meetings were 
held. The essential facts of the critical shortage of engincer- 
ing manpower were brought to the attention of the nation, and 
particularly to more than 20,000 high schools, by means of ap- 
propriate bulletins and newsletrers.!’ A manpower convoca- 
tion, the purpose of which was to arouse industrialists and high- 
school and college teachers to doing something about the short- 
age of engineers, such as organizing local manpower groups, 
utilizing engineering services to the fullest extent of the ca- 
pacities of the engineers already employed, and publicizing the 
opportunities in engineering as a career for qualified young 
men, was held at Pittsburgh on September 28. Indications give 
promise of worth-while results 


ENGINEERS JOINT COUNCIL REPORTS RESULTS 


Engineers Joint Council met regularly. At the request of the 
government it convened a panel of engineers to advise on pro- 
cedures for national salary stabilization. It issued a revised re- 
port, “Principles of a Sound National Water Policy,’ and a 
critique of the report on this subject made public by the Presi- 


dent's Temporary Water Resources Commission. Both docu- 
ments were sent to members of the Congress. 

The Committee on International Relations has given much 
time to the Pan-American Union of Engineering Societies 
CUPADI). Technical assistance to foreign countries, in co- 
operation with ECA, was given by the CIR Commission on 
Technical Assistance. Ralph L. Goetzenberger succeeded R. 
M. Gates as EJC representative on the U. S. National Commis- 
sion for UNESCO 

Throughout the year local sections of EJC societies discussed 
the report of the Exploratory Group of engineering-society 
representatives on a plan for unity in the engineering profes- 
sion 

Efforts are being made co assure appointment of engineers on 
the National Science Foundation Board to fill posts made 
vacant by the resignation of Charles E. Wilson and the death of 
Edward L. Moreland 

The National Engineers Committee succeeded in obtaining 
proper recognition of professional engineers in the Army Re- 
organization Act. 


ENGINEERS COUNCIL FOR PROFESSIONAL DEVELOPMENT 


Our representatives on Engineers’ Council fot Professional 
Development continued to serve that organization and its pro- 
gram. The Guidance Committee was reorganized and de- 
veloped a plan for nationwide activities. Progress toward im- 
plementation on a nationwide scale of the so-called Monteith re- 
port on the development of young engineers during the first 
five years after graduation has been slow, but the program out- 
lined in the report has attracted wide and favorable attention 
and a portion of the needed funds has been assured 


PAN-AMERICAN CO-OPERATION 


On the international front we are happy to report the suc- 
cessful conference at Havana, Cuba, of representatives of en- 
gineering groups of South, Central, and North America, looking 
toward an organization known as the Pan-American Union of 
Engineering Societies (UPADI). EJC will participate in this 
organization and a constitution and by-laws are in process of 
formation for discussion and probable approval at a meeting to 
be held at New Orleans, La., in the fall of 1952. James M. 
Todd, past-president of ASME, was appointed a member of the 
board of directors, and S. L. Tyler a member of the Committee 
on Constitution and By-Laws of UPADI. 


NATIONAL MANAGEM®* NT COUNCIL 


The National Management Council organized the first of a 
series of executive management seminars at the request of ECA 
as a part of the technical assistance program, in addition to 
handling ECA-sponsored management teams from Europe. 
Many ASME members attended the Ninth International 
Management Congress. Dr.*L. M. Gilbreth was elected honor- 
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ary counselor of CIOS (International Committee for Scientific 
Management) and H. M. Maynard, deputy president of CIOS. 


HEAT TRANSFER CONFERENCE IN LONDON 


An international conference on heat transfer was held in 
London, Sept. 11-13, 1951, with The Institution of Mechanical 
Engineers as host with the co-operation of the ASME. Thirty- 
two of the 92 papers discussed were prepared by American 
authors. ASME published preprints of the American papers 
Asa feature of the program A. P. Colburn, Member ASME, pre- 
sented the James Clayton Lecture of The Institution of Me- 
chanical Engineers. 


INTERNATIONAL STANDARDIZATION 


The ASME Board on Codes and Standards reports that in- 
ternational standardization projects are still its most pressing 
problems. With the decision to hold the 1952 Annual Meeting 
of the International Organization for Standardization in New 
York the Board realizes that it will be called upon to furnish 
service for a number of committees in which it participates 
actively, and hence has requested funds for use in international 
work. 

Requests for co-operation continue to be received from 
abroad, in many instances reinforced by requests from the U. S. 
military departments who are trying to effect interchangeability 
of war materials within the Atlantic Pact countries. On in- 
vitation from the British, a delegation attended a conference in 
London in April which resulted in agreement on unified sizes 
for bole and nut hexagons—a next step in the unification of 
screw threads. 

The ISO screw-thread project remains active. ASME has 
been asked to participate actively in projects concerning thread 
tolerances and limits and fits. 


ENGINEERING SOCIETIES OF WESTERN EUROPE AND U.S.A 


The Secretary of the Society attended the conference of rep- 
resentatives of the engineering societies of Western Europe and 
the United States at The Hague, The Netherlands, September 
16-20. Nine countries were represented. An abridged name, 
EUSEC, was adopted, and several actions to strengthen the 
organization were taken. Four new bodies were admitted, in- 
cluding AIME and AIChE. Working relations between 
EUSEC, the Conference of Engineering Institutions of the 
British Commonwealth, and UPADI were adopted. Means 
were set up to provide for more frequent interchange of informa- 
tion between the participating socicties. 


ENGINEERING SOCIETIES LIBRARY 


The Engineering Societies Library in New York, of which the 
ASME Library is a part, served 18,104 visitors and received 
16,783 mail requests for service. The Engineering Socicties 
Monographs series was enriched by the addition of a text en- 
titled ‘‘Hydraulic Transients,"" by George R. Rich, Member 
ASME. The Library Agreement between the Founder Socie- 
ties and the United Engineering Trustees, Inc., was revised for 
the first time in 35 years. 

We regret to report the death of Harrison W. Craver, consult- 
ing librarian of the Library, who served as its director for 29 
years and was one of the pioneer technology librarians of his 
day. 

ASME WOMAN'S AUXILIARY 


The Woman's Auxiliary reports a membership of 989 in 12 
sections. It has been active locally and in providing enter 
tainment for the women who attend national meetings. Its 
educational funds are active. The Calvin W. Rice Memorial 
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Scholarship was awarded to a French student who is doing 
work at Purdue University. 


ASME FINANCIALLY SOUND 


Financial statements summarized in this report show that in 
spite of rising prices and costs and the largest and most varied 
program of activities ever undertaken by the Society, ASME 
lived within its income and added $30,997.76 from operating 
income to its surplus 

An increase in dues was voted by the members to go into ef- 
fect on Oct. 1, 1981, this being the first increase in dues since 
1922. About one half of the Society members will now pay 
dues in the amount of $5 per year more than they formerly paid. 
The additional incoine which the Society will receive will be 
used to maintain and, if possible, to improve services to the 
members. A special committee has been established to recom- 
mend the manner in which this may be accomplished 


POLICY FOR INVESTMENT OF SOCIETY FUNDS 


On recommendation of the Finance Committee, the Council, 
at the Semi-Annual Meeting, approved the following policy for 
investment of Society Funds: 


1 The indemnification against suit of members of the Council, - 


members « Committees, and officers of the Society in pursuit of their 
duties by prusc: amendment to the Constitution, By-Laws, and Rules. 

2 The money and Government bonds composing the three funds: 
(a) Custodiar Fund, (6) Development Fund, (¢) Retirement Fund, be 
continued ie .ash and Government bonds. 

3 Sufficient genera! funds of the Society to be kept in the form of 
cash to provide working capital. 

4 Of the remaining general funds of the Society, approximately 
$450,000 to be retained in U. S. Savings Bonds as a reserve available in 
dollars for use under adverse emergency conditions as directed by the 
Council. 

5 The amount of approximately $400,000 being the balance of 
Society and Trust Funds to be invested in a diversified portfolio of 
Short Term Bonds, Long Term Bonds, and Preferred Stocks and Equities, 
all as recommended by investment counsel from time to time, and as 
approved by the Finance Committee and the Executive Committee of 
the Council 

The diversification to be carried out over a period of time to minimize 
the hazards of loss or depreciated values so that the proper diversifica- 
tion shall be accomplished to ¢ in part for che changing value 
of the dollar. . 

6 In accordance with the recommendations of Scudder, Stevens 
and Clark, it is not intended to increase at this time the percentage 
of equities or common stocks held by the Society. Also, relative to 
this recommendation of Scudder, Stevens and Clark it should be noted 
that the Executive Committee has as of this time placed certain re- 
strictions on the total amount of Government bonds to be sold of 
$210,000 and the proceeds reinvested in other forms of securities. It is 
understood, however, that this amount will be changed from time to 
time by the Executive Committee. 


COUNCIL MEETINGS 


The Council met twice, at New York, November, 1950, and at 
Toronto, Canada, June, 1951. Vice-Presidents also held meet- 
ings at the 1950 Annual Meeting and the 1951 Semi-Annual 
Meeting in New York and Toronto, respectively. The Execu- 
tive Committee of the Council held six meetings. 


PRESIDENT S$ VISITS 


The President, at the close of his administrative year, will 
have attended 60 Section mectings and 55 Student Branch meet- 
ings. Thirteen of these were joint mectings of Student Branches 
or Sections or Student Branches and Sections. In addition, he 
attended the Annual Meeting in New York, Spring Meeting in 
Atlanta, Ga., Semi-Annual Meeting in Toronto, Fall Meeting in 
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Minneapolis, Regional Administrative Committees IV and 
VIII in Atlanta and Kansas City, respectively, and Student 
Conference, Kansas City; also, the Pittsburgh Engineering Con- 
ference, Oil and Gas Power Conference, Dallas, and the Petro- 
leum Conference, Tulsa. 


DEATHS 


Among those who died during the year were Past-Presidents 
William L. Abbott (also an Honorary Member), on Feb. 20, 
1951, and Edwin S. Carman, Mar. 20, 1951; Honorary Mem- 
bers, Willis H. Carricr, Oct. 7, 1950, Charles E. Ferris, May 19, 
1951, and D. C. Jackson, July 1, 1951; R. C. H. Heck (Fellow), 
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Sept. 22, 1951; E. L. Moreland, June 17, 1951, and Boris A 
Bakhmeteff, July 21, 1951. 


SECRETARY S OFFICE 


A. W. Schrage, production manager of Mecuanicat 
NEERING, who had been a member of the staff for 32 years died 
on Nov. 23, 1950. Frederick Lask, advertising manager, asso- 
ciated with the Society for 37 years, retired December, 1950 
Members of the staff who completed thirty years of service were 
C. E. Davies, Marie J. Mullan, Leslie Scanlan, and Benjamin 
Theroux. Mary Fischer and Jeannette M. Meyer completed 
twenty-five years of service. 
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ASME Finances 


FINANCES! 


The income of the Society for the year exceeded $1,299,000, 
the largest income in the history of the Society. The policy of 
the Council was to use the income of the Society for service 
to the members. A net income over expense of $30,997.76 is re- 
ported. This amount, plus initiation and transfer fees amount- 
ing to $19,635, makes a rotal addition to surplus for the year of 
$50,632.76 

The Balance Sheet of September 30, 1951, shows, on that 
date, that the Society owed: 


(1) Current bills and federal tax with- 

held from employees . $ 9,079.78 
(2) Obligations for printing and distrib- 

uting the 1950 Mechanical Cata- 

log and other bills which have not 


(3) Unexpended appropriations for fu- 
ture services. 72,115.15 


(4) Special research and other commit- 
tees which have collected funds 
for special — to be expended 


as needed. + 147,368.56 

(5) Future services to members whe 
have prepaid dues : 126,591.39 
$ 393,906.74 


To meet these debts the Society had: 


Accounts receivable......... 132,404.24 
) Inventories of publications and sup- 
plies conservatively valued at 106,161 83 
4) Securities (at the lower of cost or 
approximate quoted market values) : ; 710,220.81 


$1,089,056. 31 


The difference between the value held 
by the Society of $1,089,056.31 and debts 
of $393,906.74 is the net worth of the 
Society on September 30, 1951, $695,- 
149.57, of which $500,000.00 has been 
set aside as a general reserve against con- 
tingencies, leaving a balance of.................-+-- $ 195,149.57 


The Society had other liabilties: 


(1) Development Fund of.............-....++. $ 24,407.68 
Against which it had 
(a) Cash... 320.18 
(b) Securities (at the lower of 
cost or approximate quoted 
market values)......... 19,587.50 
(c) Notes receivable........ 4,500.00 
$ 24,407.68 
‘2) Employees’ Retirement Fund of..... 
Against which it had 
(a) Cash. $ 14,616.84 


(b) Securities ‘(at the lower of 
cost or approximate quoted 
market values)........ 89,644.45 


$104,261.29 


! The certified report of the auditors, Price, Waterhouse & Co., is on 
file in the Society office and available for inspection by the members. 
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(3) Trust Funds amounting to... . $ 172,446.01 
Against which the Society had the 
following assets: 


(a) Cash.. $29,605.08 


(b) Securities (at the lower of 
cost or approximate quoted 


market values) $142,390.93 
(c) Toltz notes receivable ; So. 00 
ol 


(4) Property Fund of A aie $ 570,207 20 
Wich the following assets to support 


it 


(a) Quarter interest in building.. $498,448.48 
(b) Office furniture and fixtures 


(depreciated value)........ 71,757 -72 

(c) Engineering Index, Inc.— 
Title and good will......... 1.00 
$570,207.20 


Table 3 shows the income and expense for the major group- 
ings of Society activities. Table 4 shows the activities which 
produce an income and those which result in a net expense 


NET INCOME AND EXPENSE OF 
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TABLE 3 INCOME AND EXPENSE FOR MAJOR GROUPS OF SOCIETY ACTIVITIES 


Expense 
$ 


$ 844,305.12 


student branches, admissions, etc... 305,411.98 
General Society Administration (council, audi- 

tors, counsel, retirement fund 71,254.62 
Joint Activities (Library, ECPD, EJC, etc.) 47,203.42 
Additions to surplus from operating income 39997 76 


* Total 


»299,172 go $1 


Income 


461,476.60 


29,124.12 
765,423.38 


43,148 80 


9299,172.90 


Addition co surplus from initiation fees 
Total addition to surplus 


19,635 00 
$0,632.76 


Net 
$461, 476 .60 


29,124.12 
78,881.74 


262,263.18 


71,254.62 
47,203.42 


Expense 
per 
member 


$23.02 
8.33 
1.94 
1.29 


$35 43 


TABLE 4 INCOME AND EXPENSE OF ASME ACTIVITIES 1950-1951 


Activities Which Produce a Net Income 


Mecnanicat Enorvegrtnc and Mechanical Catalog advertising 


Less production costs, wages, and indirect... 


Engineering Index, Inc. 

Miscellaneous Sales....... 

Interest and Discount... 

Membership Dues... . . . 
Toral 


Activities Carried on at a Net Cost 


Mecnanicat Enoinerrine Text (production, wages, and indirect) 


Transactions (production, wages, and indirect) 
Membership List (production, wages, and indirect) 
Organization Charts (production and papas 
General Publications Sales income 

Stock cost, wages, and indirect 


Standards and Codes income 
Stock cost, wages, and indirect 


Research Income........... 
Stock cost, wages, and indicect . 


Student Dues 


Student expense (production, wages, and indirect)... 


Meetings Income..... 
Costs, wages, and indirect .. 


Sections (appropriations, travel, wages, and indirect) 


Divisions (appropriations, wages, and indirect) ....... 


Admissions and Development (wages and indirect). 
Awards (costs, wages, and indirect) 

Joint Activities 

General Administration . 


Toral... 


Net Income 


$533,836.17 
3795545 -23 


$ 95,439.27 
108 324.8 86 
$133,798.93 
172,545 -37 
$ 2,349.01 
5,933 88 

$ 40,362.00 
wad 


$154,290.94 
3,106.70 
$5724.19 
20,293.23 
461,476.60 


$644,891.66 


$127,811 65 
38,864.42 
10,519.94 

739-77 


12,885 59 
38,746.44 
3,584.87 
43,500.64 


10§ ,§9O.§1 
20,827.19 
31,694.09 

2,399 48 
47,203.42 
71,254.62 


$613, 893.90 


$ 30,997.76 


Income 
per 
member 


$12 59 


0.79 
20.87 


1.18 


$35 43 


Net 
expense 
per 
member 
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ASME MEETS AT ATLANTIC CITY 


Seventy-Second Annual Meeting Offers Most Extensive Program of 
Technical Sessions Ever Attempted 


Society of Mechanical Engineers got under way at the 

Chalfonte-Haddon Hall, Atlantic City, N. J., with 
sessions of the Council on Sunday, Nov. 24, 1951, and con- 
tinued through Friday of that week. A registration of 4600 
was recorded. The 120-page program, which listed also the 
sessions of the American Rocket Society, affiliated with ASME, 
included 337 speakers, 222 papers and addresses, 92 technical 
sessions, 4 panels, numerous luncheons and dinners, and com- 
mittee Meetings, the events scheduled by the Woman's Aux- 
iliary to ASME, college reunions, and social gatherings. 

High lights of the more general sessions included the address 
by J. Calvin Brown, president ASME, the Roy V. Wright lec- 
ture delivered by W. C. Mullendore, president of the Southern 
California Edison Company, the presentation of awards and 
honors at an Honors Luncheon and the Annual Dinner, past- 
president W. L. Batt’s speech at the Dinner, and the Mombers 
and Students Luncheon. 

Technical sessions covered a variety of subjects and areas of 
engineering interest from the more general ones dealing with 
education and management to the highly specialized discus- 
sions which required close attention and a broad background 
of scientific knowledge and experience to comprehend. A high 
percentage of these technical papers were available in preprint 
form and a list of preprints, arranged according to field of in- 
terest, will be found on pages 76-78 of this issue. Digests of 
these papers have appeared or will appear in Mechanica 
Eno1neerinG and the complete text of every paper in preprint 
form may be purchased from the Society. Many of these 
papers will appear, or have appeared, in full in this maga- 
zine and in ASME Transactions and the Journal of Applied 
Mechanics. 

To include in this brief report of the 1951 Annual Mecting 
even mention of every paper or digest of the discussion pro- 
voked would be a task beyond its scope and purpose. In 
what follows, attention is directed chiefly to those portions of 
the program that are not subsequently covered by publication 
of the technical papers and the events of general interest. 
Some of this material will be found in the ASME News Section. 
Other material relating to the meeting and appearing in this 
issue includes the 1951 Report of the ASME Council and state 
ment on finances, pages 42-48, the biographies of the recipients 
of honors and awards, pages 69-72, and reports of the Womans’ 
Auxilizry functions and those of the Junior Committee, pages 
88 and 95, respectively. 


Ts Seventy-Second Annual Meeting of The American 


JOINT CONFERENCE OF THE COUNCIL 


Acan informal meeting of the Council, chairmen and members 
of Boards, Divisions, and Committees, and members of the 
Society, a Progress Report of the Special Committee on Society 
Policy was presented and discussed on Sunday evening, Novem- 
ber 25. Mr. Brown presided and E. G. Bailey, chairman of the 
Special Committee, summarized the report. Other members 
of the committee are Harold V. Coes, A. R. Mumford, F. M. 
Gunby, and A. L. Penniman, Jr. 

The committee recommended preparation of a Society 
Manual on Society Policies, and to that end Mr. Mumford had 


49 


prepared a memorandum based on excerpts of the minutes of 
the Council and the Executive Committee. 

Mr. Bailey proposed a lise of subjects for general discussion : 
Membership dues and privileges; Society meetings and di- 
visicnal conferences; standards for technical papers; publica- 
tions; professional divisions; finances; research; the De- 
velopment Fund; and relationships with joint activities. 
Discussion of these topics continued throughout a two-hour 
session with emphasis on mectings, divisions, finances, and 
the work of the Engineering Manpower Commission of EJC 
and of the Guidance Committee of ECPD. 


SESSIONS OF THE ASME COUNCIL 


A meeting of the Council of The American Society of Me- 
chanical Engineers was held at Haddon Hall, Atlantic City, 
N. J., on Sunday afternoon, Nov. 25, 1951, in connection with 
the 1951 Annual Meeting of the Society, and was continued on 
Monday morning and afternoon, Nov. 26, 1951. J. Calvin 
Brown, president, presided. At the opening of the Council 
Meeting, the Secretary read a letter from William M. Shechan, 
director at large, expressing his regret that business in South 
Africa prevented his attendance and conveying his greetings 
and best wishes to all members of the Council. 

The following actions of the Council are of general interest. 


REPORTS 


The annual report of the Council (see pages 42-48 of this 
issue) was presented and approved for submission to the Busi- 
ness Meeting. Reports of Boards, Committees, and joint 
activities were received. Copies of these reports are available 
and may be obtained from the Secretary. The annual! report of 
the Woman's Auxiliary to ASME was also received and has 
been summarized in the report of the Council. 


| CONSTITUTION AND BY-LAWS 
Certain revisions to the By-Laws were presented for second 


reading and were approved to go into effect at the Business 
Meeting. Two constitutional amendments favorably passed 
by letter ballot of the members, one relating to indemnification 
of officers and the other providing for assistant secretaries and 
assistant treasurers, made it desirable to include these officers 
in Art. B6, Par. 1, relating to the Executive Committee; and in 
Art. B8, Par. 4, relating to the Council. In Art. B8, Par. 6 
and Par. 9 (new), certain duties of the assistant treasurer and 
assistant secretary, respectively, are stated. Present Par. 9 
of Article B8 is renumbered Par. 10. 

Article B6, Par. 2 is amended to require cach vice-president 
to ‘‘reside or have his principal place of business in the Region 
which he represents."" 

Article B6A, Par. 11, is amended to read as follows: 

The Finance Committee, under the direction of the Council, 
shall have supervision of the financial affairs of the Society, 
including the books of account. The committee shall consist 
of one (1) past-president, if possible, or past vice-president, or 
former member of the Council, the treasurer, the assistant 
treasurer, one (1) director at large, and five (5) members at 
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Retiring President of The American Society of Mechanical Engineers for 1951 


large. The past-president or past-vice-president or former 
member of the Council shall serve two (2) years, the director 
at large shall be appointed annually, and the five (5) mem- 
bers at large shall serve five (5) years, the term of one (1) 
member expiring at the business meeting during the Annual 
Meeting of the Society.”’ 

Article B8, Par. 5, is amended by deletion of the second 
sentence, leaving the paragraph to read: ‘'The treasurer shall 
be the legal custodian of all funds of the Society.”’ 

In Art. B14, Pars. 7, 8, and 9 are deleted and a new Par. 7 
reads: “The Finance Committee, under the direction of the 
Council, shall make recommendations on investment of all 
funds."' Former Par. 10 becomes Par. 8 

A new By-Law, Art. B6A, Par. 18C, received for first reading, 
sets up the Junior Committee as a standing committee of the 
Society, under the direction of the Board on Education and Pro- 
fessional Status, and defines its objective as ‘the development 
and implementation of policies and procedures directed toward 
the professiona) development of young engineers and the en- 


couragement of junior members to participate in the affairs of 
the Society,’’ and provides for the personnel of the committee 
and terms of service. This By-Law will be presented for second 
reading at the 1952 Semi-Annual Meeting next June. 


BOARD ON TECHNOLOGY 


Col. Crosby Field, member of the Board on Technology, pre- 
sented the recommendation of the Board “‘that the Council ap- 
point a special research-review committee to serve from six 
months to a year and to consist of Messrs. N. E. Funk, chair- 
man, E. G. Bailey, H. Weisberg, H. L. Solberg, R. C. Allen, 
S. N. Fiala, and the representatives of the Council on the Board 
on Technology, to carry out the following functions: (1) 
Review the functions and procedures of the Standing Research 
Committee; (2) suggest competent personnel for the Standing 
Research Committee; (3) put into effect the recommendations 
of the Special Committee on Research Policy; and (4) assist 
the Secretary ‘in selecting adequate staff to carry on the work.” 
The Council voted to appoint this Special Committee. 
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R. J. S. Pigott 


President of The American Society of Mechanical Engineers for 1952 


UNITY OF THE ENGINEERING PROFESSION 
Edgar J. Kates, who represents ASME on the Exploratory 
Group which was established by Engineers Joint Council to 
study and report on a unity organization for engineers, said 
that the four suggested plans of organization which he dis- 
cussed with the Council a year ago had been under considera- 
tion by sections of the societies represented in the Group and 
expressions of opinions had been received. As a result a draft 
report had been prepared which would be submitted at a meet- 
ing of the Group to be held on Dec. 15, 1951. Mr. Kates 
forecast that this report would suggest a first step in the forma- 
tion of a unity organization which involves admitting to 
EJC membership a number of national engineering socictics. 
It is hoped that the enlarged EJC will then be able to study 
further details of the unity problem. 


ENGINEERS JOINT COUNCIL 


A report on the year’s activities of Engineers Joint Council 
was presented by James M. Todd, who has just completed his 


term as president of EJC. He mentioned briefly such activities 
as the work of the Exploratory Group; the report of the Na- 
tional Water Policy Committee, which has been distributed to 
members of the Congress; the Engineering Manpower Com- 
mission's status and progress; the report to the Salary Stabili- 
zation Board; EJC’s relations with the National Science 
Foundation; the varied interests and accomplishments of the 
Committee on International Relations, with particular refer- 
ence to the Pan-American Union of Engineering Socictics 
CUPADD); the aid given to Economic Cooperation Administra- 
tion and its Technical Assistance Division; the appointment 
of Ralph L. Goetzenberger to succeed R. M. Gates as EJC’s 
representative on the United States National Commission for 
UNESCO; and to the help and advice given to EJC by Hartley 
Barclay of the New York Times. 


CODES AND STANDARDS 


B. P. Graves, chairman of the Board on Codes and Standards, 
read from the annual report of the Council the portions of it 
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MecHaNicaL ENGINEERING 


New Members of the 1952 ASME Council 


Regional Vice-Presidents 


H HANHART 


W. F. THOMPSON 


at 


E. S. THEIss 


H. GRAF 


A. C. PASINI 


that summarize the work of the Board. He also reported that 
a new scale of prices of standards has been devised, in an effort 
to eliminate the deficit incurred in the operation of this field of 
Society service 

The Council vored to extend for one year the terms of office 
of H. B. Oatley and A. G. Christic, chairmen of the Boiler Code 
and Power Test Code committees, respectively 


DEVELOPMENT FUND 


James D. Cunningham reported progress being made in the 
task he has undertaken with R. H. Bacon, to raise by sub- 
scription a Development Fund. A brochure is to be mailed to 
members and industrial concerns. Industry committees have 
been formed, and carly completion of the project is confidently 
expected. The Council voted to confirm former authorization 
of the project 


ENGINEERS COUNCIL FOR PROFESSION AL DEVELOPMENT 


Guy R. Cowing gave a brief summary of the 1951 annual re- 
port of the Engineers’ Council for Professional Development, 


P. B. EATON 


reviewing the activitics of its principal committees with 
emphasis on the Monteith report on a program of training for 
young engineers during their first five years after graduation; 
the reorganization and program of the Guidance Committee; 
the progress made in the accrediting of engineering curric- 
ula; and special reports on the acereditation of graduate 
curricula and on adequacy and standards of engineering educa- 
tion. 


NATIONAL MANAGEMENT COUNCIL 
A report on the National Management Council, of which 
ASME is a member, was presented by Harold V. Coes. 
STUDENT BRANCHES 
Approval was voted of the establishment of ASME Student 
Branches at Ohio University and the University of Dayton. 
FINANCES 


Harry E. Whitaker, chairman of the Finance Committec, 
presented the financial statement as of Oct. 31, 1951. 
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C. E. DAVIES, ASME SECRETARY; J. CALVIN BROWN, RETIRING PRESIDENT OF THE ASME (1951), 
AND REGINALD J. 8. PIGOTT, PRESIDENT FOR 1952, ARE SHOWN FROM LEFT TO RIGHT 


CERTIFICATES OF AWARD 


A certificate of award for the services of F. J. Daasch, in con- 
nection with the 1951 Petroleum Mechanical Engineering Con- 
ference, was approved. 

Certificates of Award to retiring chairmen of Sections and 
retiring chairmen of Professional Divisions, Executive Com- 
mittees were reported. 


BOARD ON PUBLIC AFFAIRS 


Reporting for the Board on Public Affairs, D. Robert Yarnall 
reviewed studies made by the Board of the request of the Mexico 
Group to be accorded Section status. After full debate the 
Council voted to grant Section status within Region VIII to 
the Mexico Group and set down certain arrangements under 
which dues payment and other financial matters are to be 
handled. 

The Board recommended that the Council establish a policy 
of wider participation than usual in the 1952 Fall Meeting 
which is to be held in Chicago in connection with the Cen- 
tennial of the American Society of Civil Engineers. It recom- 
mended thar official invitations be issued to certain engineers 
outside the United States and that the Board on Technology 
and the Professional Divisions, in planning programs for the 
meeting, bear in mind the international character of the oc- 
casion. 

The Council approved these recommendations. 


BOARD ON MEMBERSHIP 


D. W. R. Morgan, on behalf of the Board on Membership, 
recommended the adoption of standard grades of membership 
suggested by ECPD and already adopted by AIEE. The Coun- 
cil directed the Constitution and By-Laws Committee to draw 
up the changes necessary for consideration of this recommenda- 


tion of the Board and to present them at the 1952 Semi-Annual 
Meeting. 
SECTIONS 


On recommendation of vice-president of Region VII, Pro- 
fessor Graf, and with the approval of the Inland Empire Sec- 
tion, the Subsection at Richmond, Wash., was advanced to 
Section starus and will be known as the Columbia Basin Sec- 
tion. 

STUDENT MEMBERS 


' The Council voted to change the forms used by candidates 
for student membership to include, in addition to certification 
of registration in an approved curriculum, endorsement by the 
Honorary Chairman of the Branch in which application for 
student membership is being made. 


1952 COUNCIL MEETS 


An organization meeting of the 1952 ASME Council was held 
on Monday evening, Nov. 26, 1951, in connection with the 
1951 Annual Meeting. J. Calvin Brown called the meeting 
to order, introduced the newly elected members, and presented 
the President’s gavel to R. J. S. Pigott, who then took the 
chair. 

Certificates of award were presented to the retiring members 
of the Council and a special emblem was given wr Calvin 
Brown, president, 1951. 

APPOINTMENTS 

The Council voted to reappoint C. E. Davies, secretary, and 

Joseph L. Kopf, treasurer. Edgar J. Kates was reappointed 


assistant treasurer and Mr. Kopf, treasurer of the Development 
Fund. The Executive Committee of the Council for 19§2 will 
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MECHANICAL ENGINEERING 


J. CALVIN BROWN, RETIRING PRESIDENT OF THE ASME; ERNEST HARTFORD, EXECUTIVE ASSISTANT 
SECRETARY OF THE SOCIETY, AND REGINALD J. S. PIGOTT, 1952 ASME PRESIDENT 


(Mr. Hartford, who has been with the Society since 1911, maintained his perfect record by making the 1951 
gathering his 40th annual meeting in a row without a miss. ) 


consist of Willis F. Thompson, Henry R. Kessler, A. C. Pasini, 
and Ralph A. Sherman, in addition to Mr. Pigott who will 
serve as chairman 

Appointments of members of the Council to Boards and Com- 
mittees were made as follows: Board on Codes and Standards, 
B. P. Graves; Board on Education and Professional Status, 
Paul B. Eaton; Board on Honors, L. J. Cucullu; Board on 
Membership, A. C. Pasini; Board on Public Affairs, J. A. 
Keeth (H. E. Martin, alternate); Board on Technology, Ralph 
A. Sherman; Finance Committee, H. E. Martin; Organization 
Committee, T. E. Purcell. 


SPECIAL COMMITTEES 


The Council vored to discontinue the Public Relations Com- 
mittee, and to continue the following special committees: 
Applied Mechanics Reviews Managing Committee, Freeman 
Award Committee, Committees on Revision of Honors, Manual 
of Consulting Practice, and Metals Engineering Handbook, 
Nuclear Energy Applicattons Committee, Pension Committee, 
and Committee on Society Policy. The status of the Junior 
Committee is to be changed from that of a spetial to that of a 
standing committee. 


FUNCTIONS OF BOARDS 


Statements of the delegation of authority to the Board on 
Technology and the Board on Codes and Standards and of their 
procedures were approved by the Council 


ENGINEERING INDEX 
Approval was voted of an agreement extending the agreement 


of Sept. 28, 1934, between the Society and Engineering Index, 
Inc. 


1951 ANNUAL BUSINESS MEETING 
OF THE ASME 


The 1951 Annual Business Meeting of The American Society 
of Mechanical Engineers was called to order by J. Calvin Brown, 
president, at Haddon Hall, Atlantic City, N. J., on Monday, 
Nov. 26, 1951. 

Annual reports of the Council, Boards, and Committees were 
presented by the Secretary, and H. E. Whitaker presented the re- 
port of the Finance Committee for the fiscal year ending Sept. 
30, 1951. (The substance of these reports will be found on pages 
42-48 of this issue.) For the record the Secretary listed prop- 
erty held by the Society and reported the number of members 
elected during the year and a list of members deceased. By 
motion the reports and the actions of the Council and officers 
for the year 1950-1951 were approved. 

The Secretary read the report of the tellers of election of 
officers, as follows: A.C. Pasini and Paul B. Eaton, directors 
at large; Willis F. Thompson, E. H. Hanhart, Ernest S. 
Theiss, and S. H. Graf, vice-presidents; and R. J. S. Pigott, 
president. 

The report of. the tellers on Constitution amendments was 
read by the Secretary, and the amendments were declared to be 
in effect. These amendments relate to indemnification of 
officers of the Society and the appointment of assistant secre- 
taries and treasurers. 


DINNERS AND LUNCHEONS 


THE PRESIDENTS’ LUNCHEON 


The Presidents’ Luncheon was held at the Chalfonte Hotel, 
Atlantic City, N. J., on Monday, Nov. 26, 1951. James D. 
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SENATOR RALPH E. FLANDERS, WILLIAM L. BATT, AND SCOTT TURNER AT THE 1951 AsME ANNUAL 
MEETING 
(Left to right, Scott Turner, chairman of the Hoover Medal Board of Award; Senator Ralph E. Flanders of 
Vermont; William L. Batt, Minister in Charge of the Economic Cooperation Administration to the United 
Kingdom; Mr. Turner is shown presenting the Hoover Medal for 1951 to Mr. Batt in recognition of his 
“leadership in engineering, management, and public responsibility, and his many distinguished services to 
his community and the nation."’ 


Cunningham, past-president of the Society, presided and intro- 
duced the persons scated at the head table. In responding to 
the introduction, Mrs. F. W. Miller, president of the Woman's 
Auxiliary to ASME, said that the Auxiliary now has 14 sec- 
tions and about 1000 members. She spoke bricfly on behalf of 
the Education Fund from which loans are made to students, and 
the Calvin W. Rice Memorial Scholarship which is awarded to 
a foreign student for graduate studies in the United States. 

R. J. S. Pigott, president-elect, extended his greetings to the 
members and expressed his appreciation of the honor done him 
by his election. 

The principal address was delivered by J. Calvin Brown, 
president ASME, who took for his topic, ‘‘Benjamin Franklin, 
Statesman, Diplomat, Inventor, Author."’ He reviewed a 
number of Franklin's inventions and investigations that had 
exerted wide influence on the world, such as the Franklin 
stove, the electrostatic machine, and pronouncements on the 
positive and negative characteristics of ‘electric fluid,’’ studies 
of heat transfer, meteorology, lightning, bulkheads in ships, 
bifocal spectacles, and the formation of the American Philo- 
sophical Society. He made brief mention of the Junto Club 
which Franklin organized for the discussion of subjects in the 
fields of economics and natural philosophy. Mr. Brown spoke 
feelingly of Franklin's statesmanship and humanitarianism, 
his contributions to the drafting of the Constitution of the 
United States, and of his strong religious convictions. In 
closing, Mr. Brown said that Franklin was loyal to principle 
and never surrendered to expediency. The nation needs an- 
other Franklin, he asserted, and suggested that such a man 
might here today." 


HONORS LUNCHEON 


At the Honors Luncheon, held Wednesday noon, November 
28, R. J. S. Pigott, president of The American Society of Me- 
chanical Engineers, presided. A certificate of honorary member- 
ship in The Institution of Mechanical Engineers (Great Britain) 
was presented to Ralph E. Flanders, past-president and honorary 
member, ASME, and U. S. Senator from Vermont. In ac- 
cepting the certificate, Senator Flanders spoke of his carly 
recollections of the Institution formed during a visit to England 
in 1914, and of his meeting there with Frank Gilbreth. 


HOOVER MEDAL 


Scott Turner, chairman of the Hoover Medal Board of Award, 
which is composed of representatives of the Founder Societies, 
explained the significance of the Hoover Medal, founded in 
1929, and instituted to commemorate the civic and humani- 
tarian achievements of Herbert Hoover, to whom the first 
award was made in 1930. He called on Senator Flanders to 
introduce William L. Batt, recipient of the 1951 award, a 
ceremony which Senator Flanders carried out in his customary 
witty and informal manner. Mr. Turner read the citation and 
presented the medal to Mr. Batt. In his response, Mr. Batt, 
who is a past-president and honorary member of ASME, and at 
present head of the Economic Cooperation Administration for 
Great Britain, and United States member of the North Atlantic 
Defense Production Board with offices in London, spoke of the 
significant contributions by science made in recent years by 
Great Britain. He called attention to the British system 
of education which places great emphasis on the basic sciences. 
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MEcHANICAL ENGINEERING 


BE. G. BAILEY RECEIVES THE JOHN FRITZ MEDAL 
(R. E. Dougherty, /eft, chairman of the John Fritz Medal Board of Award, presents the Fritz Medal to 
Ervin G. Bailey, right, vice-president of The Babcock & Wilcox Co., New York, N. Y., for “‘outstanding 
engineering achievements in the field of combustion, and distinguished service to his fellows in advanc- 


ing the engineering profession.” 


He said that he had often speculated on why engineers talked 
so much about civic responsibility and had decided that it was 
the result of something in our system of education. The 
highest public service, he asserted, begins at home, and re- 
minded the audience that the government cannot do as well as 
the citizen can do. He was disturbed at the increasing size of 
the central government, and suggested that a larger perticipa- 
tion of the citizen in the affairs of his own community would 
help in reducing the size of the central government. He con- 
cluded by expressing on behalf of himself and his family, his 
appreciation of the honor done him by the award of the Hoover 
Medal 


GANTT MEDAL 


J. Keith Louden, vice-chairman of the Gantt Medal Board of 
Award, introduced the 1951 recipient of the Gantt medal 
award, Thomas Roy Jones. The Gantt Gold Medal was es- 
tablished in 1929 to memorialize the achievement of that great 
Management engincer, industrial leader, and humanitarian, 
Henry Laurence Gantt, and may be awarded annually for ‘‘dis- 
tinguished achievement in industrial management as a service 
to the community,"’ by a board of representatives of The Ameri- 
can Society of Mechanical Engineers and the American Man- 
agement Association. Mr. Louden described the purpose of 
the medal and the qualifications of those on whom it is be- 
stowed. He recited the achievements of Mr. Jones on the 
basis of which the award was made and recalled that Mr. Jones 
had known Mr. Gantt. 

In his response, Mr. Jones, who is president of Daystrom, 
Incorporated, stated that for the past twenty years ‘‘the greatest 
need this country has had is that of statesmanship."" In de- 
fining what he meant by an industrial statesman he said, 


In the center is James M. Todd, past-president of ASME.) 


‘Such a man would have, first and foremost, the basic social 
and economic requirements of the country firmly grounded in 
his mind and heart. It would be necessary that he be head of 
one of the country's largest corporations. He should be im- 
bued with the idea that every act he performed, every move he 
made within his own company and in the national scene, would 
be made in the best long-range interests of his country .. . . 
He would need the support of like-minded executives in the 25 
or 50 largest companies in the United States . . . It would be 
necessary for these leaders to interest themselves in economics, 
in politics, in education, and to act together unselfishly in all 
problems of national importance.'’ This was not a visionary's 
dream, he asserted; we have already had a beginning of such 
industrial statesmanship. He would not say that it would be 
wise for the businessman or the industrialist, or any other seg- 
ment of our society, to be in sole control, but he would say 
that it was most necessary to the welfare of our country that 
there be a balance between forces and that the industrial leader 
must be aggressive in establishing his part of that balance. 
“The businessman should be a statesman. He has the in- 
telligence. He knows how to get results. He is educated. 
He has an outlook that is world-wide. There is no member of 
any other group in American society that can outpoint him on 
all the requirements of statesmanship. In addition, he has a 
substantial history of accomplishment.’ 

To emphasize his point, Mr. Jones mentioned many ex- 
amples of industrial statesmanship and achievements. How- 
ever, he observed, “‘we have not been articulate in making 
them recognized and appreciated by the public. We have not 
applied the same sales and promotional tactics to selling our 
most important national product—capitalism— as we have to 
selling our individual company products."' However, a 
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THOMAS R. JONES RECEIVES THE HENRY LAURENCE GANTT MEDAL 


(Left to right, William L. Batt, Minister in Charge of the Economic Cooperation Administration to the 
United rp ee J. Keith Louden, vice-chairman of the Gantt Medal Board of Award; Thomas R. Jones, 


esident 


Daystrom, Inc., Elizabeth, N. J.; L. A. Appl+y, president of American Management Associaton. 


r. Louden is pictured presenting the Henry Laurence Gantt Medal to Mr. Jones for “distinguished achieve- 


ment in industrial management as a service to the community.*") 


beginning had been made, he said, and cited examples. ‘‘Truly 
great industrial statesmanship can be realized,’’ he concluded, 
through the vision, the hard work, and the selflessness which 
is inherent in the type of men who are the industrial leaders of 
America. 

JOHN FRITZ MEDAL 


On behalf of the John Fritz Medal Board of Award, R. E. 
Dougherty, vice-chairman, introduced James M. Todd, past- 
president ASME, to present the 1952 recipient of the John Fritz 
Medal, E. G. Bailey. The John Fritz medal was established in 
1902 in memory of John Fritz, one of America’s great pioneers 
in the iron and stcel industry. The medal is awarded not more 
often than once a year for notable scientific or industrial 
achievement. It is administered by a board of representatives 
of the Founder Societies. The citation of the 1952 award to 
Mr. Bailey reads: ‘‘For outstanding engineering achievements 
in the field of combustion and distinguished service to his 
fellows in advancing the engineering profession.” 

In accepting the medal Mr. Bailey read a number of quota- 
tions from the autobiography of John Fritz. By means of 
these quotations Mr. Bailey was able to draw a picture of the 
great engineer for whom the medal is named, including his 
background and philosophy of life, his experiences at Norris- 
town, Safe Harbor, and Cambria where some of his pioneering 
work was done in the face of opposition, and his significant 
contributions made at Bethlehem during the height of his 
career. Mr. Bailey said that in his opinion John Fritz was one 
of the best-educated engineers of all time; that he scrupulously 
obeyed the laws of nature; that he projected his work beyond 
the practices of his time; and that he ‘‘lived economics.” 


Biographies of the recipients of honors and awards at the 
luncheon will be found on pages 69-75 of this issuc. 


MEMBERS AND STUDENTS LUNCHEON 


On Thursday noon J’ Calvin Brown, president (1951) of The 
American Society of Mechanical Engineers, presided at the 
annual Members and Students luncheon. On this occasion 
student members from colleges of the area are guests of the Old 
Guard, the Undergraduate Student Award is presented, and the 
principal speaker is a Junior Member. 

Mr. Brown introduced persons seated at the head table and 
called upon R. J. S. Pigott, president (1952) of ASME for a few 
remarks. 

Mr. Pigott called special attention to the fact that there 
exists a shortage of engineers because of lowered registration 
in the engineering colleges and because we are in an era in which 
engineering services are in increasing demand. He told the 
undergraduates present not to be afraid of the drafting room 
when they began their careers because it was an excellent place 
to acquire experience. 

Mr. Brown paid tribute to F. P. Herbert, chairman of the 
Old Guard, and to that group of older men, and described 
briefly what they were doing for the benefit of young engi- 
neers. 

C. E, Davies, secretary ASME, introduced W. A. Burlingame, 
of Exeter, N. H., who, for the past 18 years has attended 
ASME meetings and brought with him a young resident of his 
community. Mr. Burlingame was, said Mr. Davies, a ‘‘one- 
man Old Guard.”’ 
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MECHANICAL ENGINEERING 


WINNERS OF AWARDS 


(Left to right, Warren M. Rohsenow, assistant professor of mechanical engineering at Massachusetts Institute 
of Technology, winner of the Gold Medal of Pi Tau Sigma, honorary engincering fraternity, for ‘‘outstand- 


ing achievement in mechanical engineering within ten years of graduation;”’ 
A 


C. E. Davies, secretary of 


E; John D. Stanitz, section head, National Advisory Committee for Acronautics, Cleveland Airport, 
recipient of the Junior Award of the society for his paper, “Analysis of the Exhaust Process in Four-Stroke 
Reciprocating Engines’; Jacob P. Den Hartog, professor of mechanical engineering at M.I.T., who was 


awarded the Worcester Reed Warner Medal for “outstanding contribution to engineering literature."’) 


ADDRESS BY W. M. ROHSENOW 

The address at the luncheon was delivered by Warren M. 
Rohsenow, Junior ASME, assistant professor, Massachusetts 
Institute of Technology, Cambridge, Mass., and recipient in 
1951 of the Pi Tau Sigma Gold Medal Award. Professor 
Rohsenow spoke on “‘The Role and Obligations of the Young 
Engineer." He pointed out that the engineering school is run 
for the student while industry is not. In the school the student 
is compelled to direct his energy to educational development 
but in industry he must exercise his own initiative and direct 
his own career development. The graduate was faced, during 
the years immediately following graduation, with a post- 
college slump which he himself must find the initiative to 
overcome, The young man’s progress upward throughout his 
career depended on a number of necessary qualities, such as, 
the scope of his work, his relations with people, his judgment, 
attention co detail, his ability to delegate authority, and all of 
these qualities must become broader as he advances. 

When the young man is given his first assignment, he said, 
it is done with the idea of testing how well he can perform it 
with speed and accuracy. It is necessary to keep the boss in- 
formed on the progress of work assigned and to do so without 
becoming a “‘yes’’ man. He must take the initiative, prepare 
in advance answers to questions likely to be asked, be able to 
get along with his associates and work with them as a team, 
develop the ability to present his ideas verbally and in writing, 
and expand his own knowledge by self-education 

To develop his progress in the profession of mechanical engi- 
neering, Professor Rohsenow declared, the young graduate 
must continue to broaden the scope of his work, he must be in- 


formed on and take interest in questions affecting the industry 
in which he is engaged, and develop his associations with other 
engineers through such channels as the ASME and other pro- 
fessional organizations, and the writing of papers. 

A college degree, said Professor Rohsenow, does not make a 
professional engineer. Each graduate must carve out for him- 
self a vigorous program of personal improvement. He must do 
more than he is paid ro do, and he will be rewarded by the 
satisfactions of achievement as well as a better salary. The 
unsuccessful engineer, he declared, is likely to blame his boss 
when he himself has done nothing to deserve better treatment, 
and hence he becomes unhappy 

While encouragement to self-development is many times lack- 
ing, the program of the Training Committee of the Engineers’ 
Council for Professional Development had been set up to im- 
prove this situation. At the present time, he said, funds for 
financing this program were being slowly collected and he 
urged all older men in the audience to sce to it that money to 
support the program would be forthcoming 

The current shortage of engineers, he pointed our, was due 
partly to the low birth rate of the thirties, to draft policies, and 
to national indifference. This shortage would continue for 
several years, and its seriousness could be judged by study of the 
chart prepared by Dean S. C. Hollister, of Cornell, which was 
shown. The military requirements of the nation, Professor 
Rohsenow said, would provide opportunities for technical 
growth and this fact placed an obligation on engineers. 


UNDERGRADUATE STUDENT AWARD 


Following the delivery, of Professor Rohsenow’'s address, Ely 
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Pi TAU SIGMA AND RICHARDS MEMORIAL AWARD 
(Left to right, Warren M. Rohsenow, assistant wee of mechanical engineering at Massachusetts Institute 
i 


of Technology, winner of the Gold Medal of 


Tau Sigma, honorary engineering fraternity, for ‘‘outstand- 


ing achievement in mechanical engineering within ten years after graduation’’; Frank L. Schwartz, presi- 
dent of Pi Tau Sigma, and J. Kenneth Salisbury, division engineer, general yr ee and consulting labo- 


ratory, General Electric Co., Schenectady, who is being presented with the 


ichards Memorial Award for 


“outstanding achievement in mechanical engineering within 20 to 25 years after graduation.’*) 


C. Hutchinson, chairman, ASME Board of Honors, presented 
for the Undergraduate Student Award for 1951, Philip Levine, 
Junior ASME, University of Connecticut 1951, a research intern, 
National Advisory Committee for Acronautics, Langley Ficld, 
Va., for his paper, “An Experimental Analysis of Flame 
Propagation in Cylindrical Tubes."’ Mr. Pigott presented the 
certificate of award. 
A drawing for door prizes concluded the luncheon. 


ANNUAL BANQUET 


Nearly 1200 ASME members, their wives, and guests attended 
the Annual Dinner on Wednesday evening. The main social 
function of the Annual Meeting, the banquet was highlighted 
by the conferring of honors and awards to eminent engineers, 
bestowing of honorary ASME memberships, recognition of 50- 
year members of ASME, and introduction of incoming Council 
members, and the incoming president. 

William L. Batt, Honorary Member ASME, head, Economic 
Cooperation Administration, American Embassy, London, Eng- 
land, and recipient of the Hoover Medal at the Honors Lunch- 
con, was this year’s banquet speaker. His inspiring and 
thought-provoking address, ‘‘Rediscovering America,"’ will be 
published in a later issuc. 

Retiring President J. Calvin Brown, acting as toastmaster, 
called on ASME Secretary Clarence E. Davies who introduced 
the following honored guests in attendance at the dinner: 
Scott Turner, chairman of the Hoover Medal Board of Award; 
James M. Todd, president, Engineers Joint Council; Herman 
Weisberg, president, The Engineering Foundation; Carlton S. 
Proctor, president, American Society of Civil Engineers; John 


A. C. Warner, secretary and general manager, Society of Auto- 
motive Engineers; Dean L. E. Secley, president, American So- 
ciety of Heating and Ventilating Engineers; Capr. S. Paul 
Johnson, director, Institute of the Acronautical Sciences; 
Paul H. Robbins, president, Society of Automotive Engineers; 
and Dr. L. Austin Wright, secretary, The Engineering Institute 
of Canada. 

Regional vice-presidents elected and introduced by President 
Brown are: Willis F. Thompson, Region I, chief of mechanical 
engineering, Westcott and Mapes, Inc., New Haven, Conn.; 
Ernest H. Hanhart, Region III, consulting mechanical engi- 
necr, Baltimore, Md.; Ernest S. Theiss, Region V, assistant 
chief engineer, Davey Compressor Company, Kent, Ohio; 
and Samuel H. Graf, Region VII, (re-elected), director, Engi- 
necring Experiment Station, Oregon State College, Corvallis, 
Ore. Elected directors at large are Albert C. Pasini, superin- 
tendent, production department, The Detroit Edison Company, 
Detroit, Mich.; and Paul B. Eaton, head, mechanical engincer- 
ing department, Lafayette College, Easton, Pa. 

Incoming president R. J. S. Pigott, director of engineering 
research of Gulf Research and Development Company since 
1929, received a standing round of applause when he was intro- 
duced by President Brown. Mr. Pigott has a long and dis- 
tinguished professional record, which includes 11 years in the 
design, construction, and operation of central steam power sta- 
tions; seven years in designing and constructing power and 
industrial plants; five years in metal manufacture, and 18 
years in petroleum-engineering research, President Brown said. 

In his brief acceptance remarks President-Elect Pigott pointed 
up the present shortage of engineers and called for the need of 
training many more to fulfill the needs of industry. 
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MecHANICAL ENGINEERING 


HONORARY MEMBERSHIP IN I.M_E. CONFERRED UPON SENATOR RALPH E. FLANDERS 


(Honorary eteate in The Institution of Mechanical Engineers of Great Britain was conferred upon 


Senator Ralph E. Flan 


ers of Vermont, second from left, by Reginald J. S. Pigott, ASME president, who con- 


gratulates him as William L. Batt, /eft, minister in charge of the Econemic Cooperation Administration to 

the United Kingdom, and Ervin G. Bailey, vice-president of The Babcock & Wilcox Co., of New York, look 

on. Mr. Batt and Mr. Bailey, who received the Hoover Medal and the John Fritz Medal, respectively, are 
both members of the I.M.E. Mr. Pigott acted for the president of the British engineering group. ) 


Proceeding to the recognition of 50-year members of ASME, 
President Brown called on Harvey E. Mole, John Stewart 
Thomson, and Elliott H. Whitlock, who were present at the 
dinner. They were presented §0-year buttons by President- 
Elect Pigott. Other 50-year members, not present, announced 
by President Brown were the following: John Glodding 
Aldrich, Robert W. Angus, Francis Eugene Blake, George I. 
Bouton, George A. Buvinger, Edma H. Curtis, Charles Stephen 
Gladden, John Dudley Hackstaff, Emanucl Hollander, Henry R. 
Kent, George Llgenfritz King, Louis C. Krummel, Henry 
Ackley Lardner, David Lofts, Danicl Tate MacLeod, Alvano T 
Nickerson, Randolph Theodore Ode, Frederick William O'Neil, 
Ellis L. Phillips, Ward Raymond, George P. Richardson, Wil- 
liam W. Sayers, Henry Dexter Sharpe, Edwin G. Stroud, Max- 
well Mayhew Upson, and Charles F. Wieland. 

Also introduced by President Brown were F. D. Herbert of the 
Old Guard, Senator Ralph E. Flanders, who was made an 
Honorary Member of The Institution of Mechanical Engineers 
of Great Britain; Thomas R. Jones, recipient of the Gantt 
Medal; and E G. Bailey, who was awarded the John 
Fritz Medal. Present too and asked to rise was Arthur 
Williston who was attending his fifty-fourth consecutive 
ASME Annual! Dinner. 


Conferring of honors and awards were made to the following 
members of ASME: 


Pi Tau Sigma Gold Medal Award to Warren M. Rohsenow, 
Jun. ASME, for outstanding achievement in mechanical engi- 
neering within ten years after graduation. 

Richards Memorial Awerd to J. Kenneth Salisbury, Mem. 


ASME, for outstanding achievement in mechanical engineering 
within twenty to twenty-five years after graduation. 

Junior Award to John D. Stanitz, Jun. ASME, for his paper, 
“Analysis of the Exhaust Process in Four-Stroke Reciprocating 
Engines." 

Melville Prize Medal for Original Work to Clayton H. Bar- 
nard, Mem. ASME, for his paper, ‘‘Gas Analyzers for Better 
Combustion."" 

Worcester Reed Warner Medal to Jacob P. Den Hartog, Mem. 
ASME, for outstanding contributions to engineering literature. 

Holley Medal to George R. Fink, Mem. ASME, for unique 
acts of courageous engineering vision in conceiving and build- 
ing a new steel plant and in developing and producing new and 
useful materials for armor and housing. 

ASME Medal to Glenn B. Warren, Fellow ASME, engineer 
and leader in the science and art of turbine design. 


Honorary Memberships in the Society were conferred upon 
Robert M. Gates, Fellow ASME, for ‘*his brilliant and fairhful 
service to the Society for over three decades and for his dis- 
tinguished contribution to the engineering profession through 
his devotion to the ideal of unity and social responsibility”’; 
Lewis F. Moody, Fellow ASME, eminent engineer, “ distin- 
guished teacher, and leader in hydraulics, a major cuntributor 
to the study of cavitation, the use of similarity in model testing, 
and in fluid flow’’; Latham E. Osborne, Mem. ASME, for “‘his 
high professional attainment in the field of manufacturing, for 
his outstanding executive ability, and especially for his excep- 
tional personal qualities of leadership, integrity, and warmth 
of human understanding of his fellow men’; Harry A. Winne, 
Mem. ASME, distinguished leader in engineering; indus- 
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AWARD OF ASME AND HOLLEY MEDAL 


(Left to right, Glenn B. Warren, general manager, turbine divisions, General Electric Co., Schenectady, 
N. Y., awarded the ASME Medal, highest award of the Society, for ‘‘leadership in the science and art of 
turbine design’’; Reginald J. S. Pigott, 1952 ASME president, and George Rupert Fink, president of the Na- 


tional Steel Corporation, Detroit, Mich., winner of the Holley Medal for ‘‘unique acts of courageous — o 
neering vision in conceiving and building a new steel plant and in developing and producing new and u 
materials for armor and housing.’ 


trious, brilliant, graduating from Syracuse University with 
honors and rising to engineering vice-president of General 
Electric Company, serving his country in atomic energy and 
other national missions; a great asset to the engineering pro- 
fession and in the selection and training of engincers."’ 

Secretary Davies served as narrator and President-Elect Pigott 
made the presentations. 

More complete details concerning the honors and awards can 
be found on pages 69-75 of this issue. 

The Presidents’ Reception, followed by dancing, concluded 
the program. 


IIRD DINNER 


The dinner on Monday evening, sponsored by the Industrial 
Instruments and Regulators Division, was held in an atmos- 
phere of informality. No speeches were scheduled. Instead, 
the main portion of the dinner meeting was devoted to the 
presentation of a certificate of award by the Division honoring 
Charles $. Draper, Mem. ASME, professor of aeronautical engi- 
necring and director of instrumentation laboratory, Massa- 
chusetts Institute of Technology, Cambridge, Mass., for his 
accomplishments in advancing the theory and practice and 
teaching of instrumentation in the military, industrial, and 
scholastic fields. The presentation was made by Dr. C. E. 
Mason, Mem. ASME, who is a consulting engineer from Water- 
town, Conn. Dr. Mason received last year’s award. 

A. F. Sperry, Mem. ASME, president, Panellit Inc., Chicago, 
Ill., presided at the dinner 


APPLIED MECHANICS DINNER 


A large and interested group of members of the Applied Me- 


chanics Division attended the dinner of the Division which was 
held on Tuesday evening. L. H. Donnell, chairman of the 
Division, research professor of the Department of Mechanics, 
Illinois Institute of Technology, Chicago, Ill., presided, and 
réceived a certificate of award for his services to the Division. 
J. M. Lessells, editor of the Journal of Applied Mechanics, and 
Martin Goland, editor of Applied Mechanics Reviews, reported 
briefly on those puolications. 

The speaker was E. U. Condon, director of research, Corning 
Glass Company, Corning, N. Y., and his subject was ‘Some 
Thoughts on Scientific Research in the Federal Government.” 
Dr. Condon expressed the opinion that the research activities 
of the government should be brought together under a single 
administrative head, preferably of cabinet rank, and gave co- 
gent reasons for the adoption of his suggestion. He then 
directed his remarks to a discussion, with some case histories, 
of the workings of the loyalty investigations of government 
employees, and the anguish, injustice, and expense suffered by 
innocent victims. 

HEAT TRANSFER LUNCHEON 

The Heat Transfer Luncheon was held on Tuesday noon. 
G. L. Tuve, chairman of the Heat Transfer Division, presided, 
and the speaker was Ernst R. G. Eckert, professor of mechani- 
cal engineering, University of Minnesota, St. Paul, Minn., 
whose subject was ‘Progress and Problems in Aircraft Heat 
Transfer."’ 

Professor Eckert said that in the textbooks on acronautics of 
ten years ago, heat transfer was treated cither in an appendix or 
not atall. Today this situation has radically changed, and the 
solution of heat-transfer problems is vital for many applica- 
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AT THE PRESIDENTS LUNCHEON 


(Left to right, F. W. Miller, of the General Committee for the Meet- 
ing, L. R. Gaty, chairman of the Committee, and Ernest Hartford, 
Executive Assistant Secretary of the ASME.) 


tions. So wide has the range of application become that it 
would be impossible for him to treat it completely in one lec- 
ture. Hence he had chosen to discuss a few high lights. 

One obvious change in acronautics in recent years, he said, is 
the tremendous increase in speed which has a marked effect on 
boundary layer and heat transfer. One aspect of this he ex- 
plained by a discussion of the vortex or Hilsch tube and ob- 
servations on the nature of the process which separates one air 
stream into two streams with different total temperatures. It 
is not generally recognized, he stated, that any high-velocity 
boundary layer acts in a similar way. His discussion of this 
process occupied a considerable portion of his address and will 
not be reported in this brief résumé 

Another characteristic of acronautical applications to heat 
transfer discussed by Professor Eckert was interest in low den- 
sities encountered in such problems as the flight of rockets. 
He touched also on several aspects of heat exchangers, including 
the problem of finding effective low-weight exchangers, a 
subject of primary importance for aeronautical applications 


PRODUCTION ENGINEERING LUNCHEON 


A narrative of the organization of a formal cost-reduction 
program in the engineering deparrment of E. 1. du Pont de 
Nemours & Company, Wilmington, Del., was given by Tom C 
Gary, administrative assistant of du Pont's engineering de- 
partment, on Tuesday during the luncheon meeting of the Pro- 
duction Engineering Division. He related that from a modest 
beginning 50 years ago in one division, the four operating 
divisions in the department are now organized for cost reduc- 
tion. From this experience, he said, five prerequisites have been 
found essential for the effective organization of cost reduction. 
These are as follows: (1) Management leadership and support; 
(2) indoctrination to obtain the enthusiastic help of every per- 
son in the organization; (3) responsibility of line organization 
for accomplishment; (4) one or more capable young engineers, 
well-trained for the job, to devote full time in assisting line 
organization; (5) periodic financial and descriptive reports on 
accomplishments and goals 

Mr. Gary pointed out that these periodic reports must be 
reviewed immediately following the end of the period by 
management with supervision, and by supervision with all the 
workers. In this manner, he stated, we thus recognize good 
work, devise means to avoid any not-so-good work, and con- 
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tinually, through the exchange of ideas, seck new ways for 
cost reduction 

R. H. McCarthy, Mem. ASME, superintendent of manu- 
facturing engineering of the Western Electric Company, 
Kearny, N. J., presided at the luncheon. 


HYDRAULIC OLD TIMERS DINNER 


As in previous years, an atmosphere ef congeniality, gaicty, 
and festivity prevailed at the annual Hydraulic Old Timers 
Dinner on Tuesday evening. Led by Dwight G. Moorhead, 
who presided at the informal gathering, many stories, old and 
new, and reminiscences of carly experiences were unfolded. 
Music and singing were also on the program. 


FUELS LUNCHEON 


Aspects of the petroleum industry and its accomplishments 
and objectives were discussed at the Fucls Luncheon on Tuesday 
by C. E. Davis, director of refining division, Petroleum Ad- 
ministration for Defense, Washington, D. C., the principal 
speaker. He reported that the petroleum industry of the United 
States has accomplished the following in the past five-year 
period, from 1946 to 1950: (1) Produced 10.2 billion bbl of 
crude oil and natural-gas liquids. (2) Increased proved reserves 
of all petroleum liquids by more than 6.5 billion bbl, after re- 
placing with new reserves the 10.2 billion bbl produced during 
that period. (3) Increased availability of all petroleum liquids 
to 7,300,000 bbl daily in January, 1951, and ro an estimated 
range of 7,409,000 to 7,566,000 bbl daily for the year 1951, 
compared with production in 1946 of 5,074,000 bbl daily, 
which was then about the availability at maximum efficient 
rates. (4) Produced 29.7 trillion cu ft of natural gas. (5) In- 
creased proved reserves by 37.8 trillion cu ft, after replacing 
with new reserves the 29.7 trillion cu ft produced during that 
period. (6) Increased natural gas from 4.9 trillion cu ft in 
1946, to 6.9 trillion cu ft in 1950. (7) Increased availability 
to an estimated 8.1 to 9.5 trillion cu ft annually in 1951 

According to Mr. Davis, crude-oil productive capacity has 
been rising steadily during most of the last 30 years, since the 
production rate in 1950 was more than four times that of 1920 
The greatest portion of U. S. crude oil is being produced in 
states whose regulatory bodies will not permit production in 
excess of maximum efficient rates. In many unregulated areas, 
moreover, the fields are operated at conservative rates by the 
operating companics which, for the most part, are well aware 


AT THE FUELS LUNCHEON 


CR. J. S. Pigott, center, congratulates Earle C. Payne /eft, and H. F. 
Hebley rzgét, on being made Fellows of the ASME. ) 
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C. E. DAVIS AT THE FUELS LUNCHEON 
(Carl E. Miller, right, presided.) 


of the adverse effects of excessive production rates in ultimate 
recovery. 

Early in 1951, Mr. Davis said, a study of the productive 
capacity of the U. S. was made by the Petroleum Administra- 
tion for Defense. The P.A.D. analysis indicates the following 
average productive capacity in barrels per day, excluding 
natural-gas _ liquids: 1951—6,830,000; 1952—7,140,000; 
1953—7,415,000; 1954—7,645,000; and 1955——7,845,000. 

The rising trend in productive capacity may eventually end, 
and a period of static or declining capacity may ensue, but 
there is no evidence to indicate that this time is approaching, 
he stated. Oil is still being found in new geologic pro- 
vinces, and as yet, other large provinces are practically un- 
tested. 

Furthermore, Mr. Davis declared, large potential reserves 
undoubtedly exist even in the more highly developed areas at 
depths which in the past have been beyond the reach of the drill. 
As drilling techniques continue to improve, he said, it wili be 
possible to discover and develop these deeper reserves. 

As part of the luncheon program, both Earl C. Payne and 
Henry F. Hebley were presented with ASME Fellowship certifi- 
cates by R. J. S. Pigott, ASME president-clect. 

Carl E. Miller, Mem. ASME, manager of the stoker division 
of Combustion Engincering-Superheater Company, New 
York, N. Y., officiated at the luncheon. 


TEXTILE LUNCHEON 


Some of the reasons for the variations in the 1951 cotton crop 
were discussed by Joseph M. Leahy, director of research, Vol- 
kart Bros., Inc., New York, N. Y., at the Textile Divisign 
luncheon on Friday. He pointed our that these differences are 
chiefly genetic or the basic difference between the principal 
varieties grown and environmental or the effect of location and 
weather. 

Cotton production is approximately a four months’ operation, 
yet the length of the staple is determined in from 13 to 20 days, 
Mr. Leahy said. Near perfect weather conditions are neces- 
sary for a varicty to produce its maximum or inherited staple 
length. Stress for water within the plant usually produces 
shorter cottons than one would reasonably expect from a given 
variety. There are compensating factors however, and nature 
has the ability and habit of enhancing one characteristic in 
cotton when she penalizes another. In this instance, where 
slight water stress shortens fiber length, the tensile strength and 
fineness are improved. 
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Weather also plays an important role in the development of 
the thickening phase of the secondary walls which begins imme- 
diately after clongation. In this process, sugar, produced from 
water and carbon dioxide, by the action of sunlight on the 
plants’ leaves, is carried into the fibers and chemically converted 
into cellulose. Actually, he said, we have a combination of 
natural forces at work in a cotton plant manufacturirg cellu- 
lose and these forces are governed by weather. In the produc- 
tion of quality cotton, weather is as important as the power 
switch in a textile plant. 

In general, Mr. Leahy observed, it seems that about 70 per 
cent of the crop has been harvested and should be of excellent 
character. This docs not imply that the remaining cotton will 
be altogether bad, but the adverse weather experienced through- 
out the belt during November, 1951, will have its effect on 
much of the cotton now in the field as well as the new crop 
estimate. 

R. O. Palmer, Mem. ASME, Carlyle Johnson Machine Com- 
pany, Shrewsbury, Mass., presided at the luncheon. 


ROCKET DINNER 


The annua! dinner of the American Rocket Society, held on 1 
Thursday evening, was highlighted by the presentation of 
honors and awards to various members of the ARS for their 
achievements in furthering the developmen: of rocketry. A. S. 
Alexander, Undersecretary of the Army, was the principai 
speaker. 

The following awards were presented at the dinner: The 
Goddard Memorial Lecture Award to Commander R. C. Truax, 
USN; C.N. Hickman Award to Dr. William H. Avery, Applied 
Physics Lakoratory, The Johns Hopkins University; and the 
first presentation of the G. Edward Pendray Award was made to 
George P. Sutton, consultant, North American Aviation, Inc. 
The ARS Student Award went to David Elliott and Leo Rosen- 
thal of the California Institute of Technology, who could not 
be present. 

Fellow memberships in the ARS were presented to E, H. 
Hull, Chandler C. Ross, and Col. H. N. Toftoy, USA, at rhe 
dinner. 

Charles E. Bartley and Benjamin F. Coffman, Jr., were 
also made Fellows but were not present. 

) In his talk, Mr. Alexander called for surface-to-surface mis- 
siles, initially to extend the capabilities of Army artillery and to 
replace some of the heavier types. Surface-to-surface missiles 


CHARLES S. DRAPER, right, RECEIVES TESTIMONIAL OF APPRECIA 
TION FROM IIR DIVISION 
(C. E. Mason, /eft, and A. F. Sperry, center> 
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C. EF. DAVIBS, J. CALVIN BROWN, AND J. D. CUNNINGHAM AT 
PRESIDENT LUNCHEON 


will reach out well beyond the range of any known artillery 
and strike into the rear areas of the enemy's forces, he said. 
The surface-to-surface missile will also supplement and will 
probably replace many of the tasks of air support, particularly 
on those missions that have to be performed over areas with 
strong antiaircraft defense, or over rough terrain as in Korea, or 
for pin-point targets day or night in all kinds of weather. Not 
only must these missiles deliver an atomic warhead of appro- 
priate size, but they must also, for the many missions they 
might be called upon to undertake, be always considered as 
carriers of other kinds of warheads, conventional or other- 
wise, he declared 

To carry out the Army's military and civilian air-defense re- 
sponsibilitices, Mr. Alexander stated that we require surface-to- 
air missiles which can reach out further and more effectively 
than anything we can reasonably hope for now or in the future 
from conventional antiaircraft artillery. Although the latter 
are constantly being improved as to accuracy, range, warhead 
lethality, and rate of fire, they can never be expected to handle 
adequately high-speed maneuvering aircraft at the higher alti- 
tudes 

A requirement particularly important to the Army ir both 
the surface-to-surface and a surface-to-air program is for equip- 
ment that can be transported, launched, and maintained under 
isolated and rugged ficld conditions, he said. Furthermore, 
since we cannot man our missile units with PhDs, the weapon 
must be as simple and reliable as possible. 

Until these missile types become fully available, the Army 
cannot let up one iota on the production and further refinement 
of existing weapons. In spite of all the promise of guided mis- 
siles, he warned that we must remain skeptical until they and 
all their ground equipment have been proved in quantity not 
only in the hands of the technical people, but by the troop units 
thac will have to be ready co fight with them. The vital ques- 
tion as to whether a missile-cquipped Army can safely be of 
smaller size and less costly must necessarily wait for some time 
before it can be accurately answered. The same is true for the 
question of what present-day weapons will be made obsolete. 
We would like co predict an eventual reduction of demands for 
manpower and money, but it is far coo carly in the game to be 
able to say how much and when, he declared. 

H.R. J. Grosch, retiring president of the ARS, acted as toast- 
master. Elected to serve as new president of the society was 
C. W. Chillson of the Curtiss-Wright Corporation, East Cald- 
well, N. J. 
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ROY V. WRIGHT LECTURE 


Speaking with vigor and conviction to a large and receptive 
audience on Tuesday afternoon, Nov. 27, 1951, W. C. Mullen- 
dore, president, Southern California Edison Company, Los 
Angeles, Calif., delivered the Roy V. Wright Memorial Lecture 
on American Retreat From Freedom.” 

R. J. S. Pigott, president ASME, presided, and called upon 
J. Calvin Brown, past-president ASME, to introduce Mrs. Roy 
V. Wright who spoke briefly. She said that Roy V. Wright, a 
former president and Honorary Member of ASME, had devoted 
his leisure time to taking part in civic and political affairs on 
behalf of this country. When he had become interested in 
these activities, she stated, he was impressed by the fact that 
engineers took little responsibility in them and that he himself 
knew little about such matters. Accordingly, he assembled a 
library of references, he conducted a course in the Newark 
College of Engineering, and spoke extensively on the subject of 
the civic responsibility of the engineer as he visited the ASME 
Sections during his term of office as president. Such work, she 
asserted, took time, energy, enthusiasm, and devotion 

Mr. Mullendore was introduced by James D. Cunningham, 
past-president ASME. In the course of his address, Mr. 
Mullendore stated that a small but powerfully placed minority 
in this country had placed the nation in great danger by com- 
mitting it to bear the burdens of the world. He deplored the 
progress already made toward socialism in this country and 
called upon engineers to exert influence to stem the ‘American 
retreat from freedom." 

“Our first duty,’ he said, ‘is not to those suffering from 
the results of centurics of misguidance and tyranny, for which 
we are not responsible and from which our forefathers fled, 
but rather our first duty is to preserve the hope and opportunity 
for the individual American citizen which are dependent on the 
free institutions of our own country. 

“We cannot save others by tearing ourselves down,” he 


W. Cc. MULLENDORE, ROY V. WRIGHT LECTURER 
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J. T. RETTALIATA RECEIVES AWARD OF GAS TURBINE 
POWER DIVISION 


(The award was presented for pioneering work on the gas turbine by 
Prof. W. J. King, /.ft, of the University of California, Los Angeles.) 


continued, ‘We cannot advance the cause of human freedom 
and progress by recklessly overcommitting ourselves to carry 
the burdens imposed upon foreign nations by the accumulated 
errors of centurics. And if this be isolationism, then we should 
be proud indeed to bear the name.” 


SPECIAL SOCIAL EVENTS 


Besides the regularly scheduled luncheons and dinners, nu- 
merous other social activities were arranged for by the Enter- 
tainment Committee. On Sunday afternoon, ASME members 
and their guests were all invited to the opening tea; a welcom- 
ing reception took place on Monday afternoon; a tea dance, 
tendered by the Woman's Auxiliary, was well-attended on Tues- 
day afternoon; and on Tuesday evening everyone was invited 
to join the Monte Carlo games party at which many valuable 
prizes were awarded to the lucky winners. 


COLLEGE REUNIONS 


With engineers in Atlantic City for the 1951 ASME Annual 
Meeting from all over the United States, seven schools availed 
themselves of the opportunity to hold college reunions and 
exchange news and views. These meetings were held in con- 
junction with either a luncheon or dinner in one of the many 
attractive dining rooms in the Chalfonte-Haddon Hall. Re- 
unions were held by the following schools: University of 
California, The Johns Hopkins University, Cornell University, 
University of Michigan, Stevens Institure of Technology 
Northeastern University, and Purdue University 


SCIENCE THEATER 


Daily showings of some 48 industrial films, many in color, 
was one of the high lights of the Annual Meeting. The films 
depicted equipment, materials, processes, design, and many 
other features of interest to engineers. Included were such 
films as ‘‘Copper,"’ by Anaconda Wire and Cable Company; 
“This is Aluminum,’’ by Aluminum Company of America; 
“Treasure From the Sea—Magnesium,"’’ by U. S. Bureau of 
Mines; ‘‘Development of Steam,"’ by The Babcock & Wilcox 
Company; “Type ‘E’ Turbines,” by Westinghouse Electric 
Corporation; ‘‘Clean Waters,’’ by General Electric Company; 
“Engineering for Radioisotopes,’’ by Atomic Energy Commis- 
sion; ‘‘More Power for America,"’ by Combustion Engineer- 
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ing-Superheater Company; ‘‘Synthetic Rubber,’ by U. S. 
Bureau of Mines; ‘Stainless Steel,"* by U. S. Bureau of Mines; 
“Jet Propulsion,"’ by General Electric Company; ‘The Centra- 
fire—Spreader Stoker,’’ by Westinghouse Electric Corporation; 
and many others. ‘ 


TECHNICAL PROGRAM 


The record technical program scheduled at this year's An- 
nual Meeting during which more than 220 papers were pre- 
sented at some 90 technical sessions, revealed a vast fund of new 
information on engineering techniques and developments. 
Featured were numerous symposiums and panel discussions on 
such subjects as pulsation in fluid measurement; training 
young engincering graduates in industry; education of produc- 
tion engineers; strength through productivity, including pro- 
ductivity through facilities, manpower, and control; effect of 
lubricating oil upon Diesel and gas-cngine performance; a pro- 
duction engineering clinic which covered purchase engineering, 
equipment, and tooling; production processes, inspection, 
quality control, production specifications, wages, salvage, and 
process development; a discussion of the low-load operation 
of spreader stokers; in hydraulics a panel discussion was con- 
ducted on the acoustic vibration in reciprocating compressor 
systems; and the textile group offered a symposium on opening 
and picking by the Aldrich, Saco-Lowell, and the Whitin 
systems. 

In addition, the ASME Materials Handling Division together 
with the Society of Industrial Packaging and Material Han- 
dling Engineers and the American Material Handling Society 
sponsored two technical sessions covering belt-conveyer usage 
in industry, development of conveyer belting, and studies of 
efficient plant layout for materials handling. 

In the field of gas-turbine power it was revealed that an air- 
craft engine of the two-stroke-cycle gas-generator type would 


MARTIN D. WHITAKER, PRESIDENT LEHIGH UNIVERSITY, SPEAKER 
AT MONDAY EVENING SESSION FOR YOUNG ENGINEERS 
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WINNERS OF MOST COVETED ENGINEERING HONORS IN THE UNITED STATES 


(The recipients, Jefe to right, were Thomas R. Jones, president of Daystrom, Inc., of Elizabeth, N. J., Henry 
Laurence Gantt Medal for ‘‘distinguished achievement in industrial management as a service to the com- 
munity’’, William L. Batt, minister in charge of the Economic Cooperation Administration to Great 
Britain, the Hoover Medal for “leadership in engineering, management, and public responsibility, and his 
many distinguished services to his community and the nation,’ Ervin G. Bailey, vice-president of The Bab- 
cock & Wilcox Co. of New York, N. Y., the John Fritz Medal for ‘‘outstanding engineering achievements in 
the field of combustion and distinguished service to his fellows in advancing the engineering profession."’) 


provide a power plant of low specific weight and fuel con- 
sumption with favorable altitude-performance characteristics. 
Papers in steam power covered reheat and nonreheat modern 
large turbine-generator units, service experience and recent 
desiga progress with modern reheat turbines, and operation 
performance and design of reheat boilers. A series of papers 
sponsored by the Aviation Division discussed roller bearings 
at high speeds, bearing-lubrication problems in aircraft gas 
turbines, performance characteristics of ball and roller bear- 
ings, and the life of high-speed ball bearings. Operating ex- 
perience of the Talgo train, the history and development of 
the 567 serics General Motors Diesel locomotive engine, and 
the annual progress report on railway mechanical engineering 
were feature topics on the railroad program. 

Other fields covered at the ASME Annual Meeting included 
applied mechanics, heat transfer, industrial instruments, rubber 
and plastics, cutting fluid, machine design, metals engineering, 
petroleum, wood technology, lubrication, process industries, 
safety, boiler-feedwater studies, vessels under external pressure, 
effect of temperature on metals, and high-temperature steam 
generation, 

As in the five previous years, the American Rocket Socicty 
again held its annual convention in conjunction, with the 
ASME. The ARS technical program consisted of 18 papers 
which were presented at five technical sessions. Some of the 
topics included altitude stabilization for supersonic vehicles, 
dynamic launching techniques for testing aircraft rockets, 
rocket-engine installations, problems in high-pressure com- 
bustion, and others. 


Pages 76-78 contain a list of ASME preprints made available 
at “the Meeting. The list is arranged according to divisions 
and committees. In the ASME Technical Digest section of 


REGINALD J. S. PIGOTT, ASME PRESIDENT, Jeff, AND CARLTON 
PROCTOR, PRESIDENT OF THE AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, SHOWN AT THE 1951 ANNUAL MEETING OF THE ASME 


4 
66 
| 
; 
| 
7 
q 
ites 
: : 


January, 1952 


this issue of Mechanica, ENcineerinG, 48 digests of ASME 
Annual Meeting preprints appear. Digests of the remaining 
available papers will be published in the ASME Technical 
Digest section of forthcoming issues of Mecuanicat ENoi- 
NEERING. 

Pamphlet copies of the preprints are available from the 
ASME Order Department, 29 West 39th Street, New York 18, 
N. Y. When ordering, please give title, author, and paper 
number. Price, 25 cents per copy to ASME members. 


NUCLEAR ENERGY 


Under the auspices of the ASME Nuclear Energy Applica- 
tions Committee, T. Keith Glennan, a member of the U. S. 
Atomic Energy Commission, Washington, D. C., gave an ad- 
dress on Thursday afternoon on “Industry and the Atomic 


Energy Commiission.’’ President Pigott presided and Mr. ° 


Glennan was introduced by John R. Dunning, dean of engi- 
necring, Columbia University, and a member of the ASME 
committee. 

Mr. Glennan recalled the numerous ways in which ASME 
had been of service to the Commission. His plea was for in- 
dustry to enter more freely and effectively into the field of 
atomic-energy developments. The full text of his address will 
be published in a later issue of this magazine. 


COMMITTEES IN CHARGE 


Meetings of The American Society of Mechanical Engineers 
come under the general] supervision of the Meetings Committee. 
The technical program is provided by the Society's professional 
divisions and technical committees. Other features are planned 
and supervised by committees organized within the host Sec- 
tion, in this case the Philadelphia Section. In grateful ac- 
knowledgment of the many committees whose efforts contrib- 
uted so substantially to the success of the 1951 Annual Meet- 
ing, their personnel is listed as follows: 

Meetings Committee: Allen W. Thorsor, chairmar; Robert 


PRESIDENT PIGOTT PRESENTS MELVILLE MEDAL TO C. H. BARNARD 


Clayton H. Barnard, right, — engineer, Bailey Meter Co., of 
Cleveland, Ohio, is congratulated by Reginald J. S. Pigott, ASME 
president, upon receiving the Society's Melville Prize Medal for the 
“best original paper or thesis on any mechanical-engineering subject 
presented before the ASME the previous year.’" Mr. Barnard received 
the award for his paper ‘Gas Analyzers for Better Combustion.’’) 


J. CALVIN BROWN, OF LOS ANGELES, Jeff, RETIRING PRESIDENT 

OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, CONGRATU- 

LATES REGINALD J. S. PIGOTT, OF PITTSBURGH, WHO TOOK OVER 

THE REINS OF ASME PRESIDENT FOR 1952 aT THE 72ND ANNUAL 
MEETING OF THE SOCIETY IN ATLANTIC CITY 


H. Bacon, Roland W. Flynn, J. Keith Louden, Willis F. Thomp- 
son, and G. R. Fryling and H. D. Moll, junior advisers. 

Board on Honors: Ely C, Hutchinson, chairman; Lionel J. 
Cucullu, Joseph B. Ennis, Paul E + ‘olden, Ernest L. Hopping, 
and Warner Seely 

Medals Committee: Ely C. Hutchinson, chairman; L. M. 
K. Boelter, Lionel J. Cucullu, Joseph B. Ennis, Tomlinson Fort, 
Arthur E. Grunert, H. Drake Harkins, Paul E. Holden, Ernest 
L. Hopping, Alfred Iddles, J. Stanley Morchouse, L. F. Nen- 
ninger, Morrough P. O'Brien, William H. Oldacre, R. J. S. 
Pigott, Frank Prouty, Warner Seely, C, Richard Soderberg, 
Ralph E. Turner, Robert M, Van Duzer, Jr., and Gerald V. 
Williamson. 

General Committee: L. R. Gaty, chairman; C. B, Campbell, 
vice-chairman; S. Littlejohn, treasurer; W. E. Belcher, Jr., W. 
F. Coles, Jr., C. M. Hagan, T. W. Hopper, E. L. Hopping, K. 
M. Irwin, B. F. Keene, S. T. MacKenzie, J. J. McCarthy, Mrs. 
R. W. Worley, F. W. Miller, HD. Moll, D. W. R. Morgan, A. 
W. Thorson, and B. W. Webb. 

Information and Reception Committee: Thomas W. Hopper, 
chairman; W. G. Allen, R. E. Barney, Frank G. Feeley, Jr., 
F. C. Frolander, Sigmund Kopp, William G. McLean, Thomas 
E. McMahon, E. P. Nye, M. C. Randall, Carl H. Rulfs, E. A 
Schumann, Jr., S. B. Sexton, III, Bowman Snavely, and William 
W. Starke. 

Science Theater Committee: W. F. Coles, Jr., chairman; 
Robert E. Derby, vice-chairman; Frank Convey, Stephen P. 
Higgins, Walter Locke, Robert H. Stevens, and Robert West- 
man. 

Entertainment Committee: W. E. Belcher, Jr., chairman; 
George H. Auth, vice-chairman; Louis J. Brown, Karl M. 
Busler, Joseph P. Clark, A. John Erlacker, Hans Gartman, 
William J. Healy, Frederic A. Lang, David W. Locke, Garner C. 
Parr, James A. Quaid, Arthur M. Quinn, Jesse Taylor Jr., and 
H. M. Wilson. 

Annual Banquet Committee: B. W. Webb, chairman; Waldo 
Caven, Tom Mullen, and C. S. Robinson. 

Ushers: George J. Nicastro, chairman; J. W. Bennett, R. S 
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AT THE TEA DANCE ON 


Biddle, Robert Bley, C. H. S. Butler, J. R. Casey, Dextcr Cobb, 
D. M. Demarest, J. R. Hamm, D. G. Hubert, W. H. Jackson, 
H. M. Lawson, S. Lemezis, T. J. McGowan, J. W. McNeese, 
H. D. Moll, J. H. Olson, R. D. Perry, R. D. Phillips, E. M 
Powell, B. Wagner, and A. R. Weismantle 

Reception for Honored Guests Subcommittee: E. L. Hopping, 
chairman; W. M. Shechan, vice-chairman; J. M. Barnes, C 
WE. Clarke, J. H. Harlow, L. P. Hynes, and Stanley More- 
house. 

Committce on Women's Activitics: Mrs. R. W. Worley, 
chairman; Mrs. G. S. Gethen, Mrs. F. W. Miller, Mrs. J. J 
McCarthy, Mrs. W. M. Shechan, and Mrs. A. W. Thorson. 

Publicity Committee: Burton F. Keene, chairman; George $ 
Gethen, vice-chairman; C. M. Hagan, William H. Jackson, 


TUESDAY AFTERNOON 


Garner C. Parr, Albert Schade, 3rd, and Robert W. Worley. 

Technical Events Committee: Justin J. McCarthy, chairman; 
Hans Gartman, T. N. Graser, William Hunter, William $ 
Major, Daniel J. Keating, Jr., Albert Schade, 3rd, and Henry 
Sorg. 

Student Aids Committee: H. D. Moll, chairman; Arthur 
Hughes, co-chairman; R. T. Vogdes, vice-chairman; Sylvester 
Lemezis, and Carl Newman 

Finance Committee: F. W. Miller, chairman; G. M. Barnes, 
Spencer T. Bunting, Hans Garrman, Charles S. Gotwals, H. D. 
Harkins, K. M. Irwin, Samuel Littlejohn, Sidney T. Mac- 
Kenzie, Justin J. McCarthy, D. W. R. Morgan, Ezra K. Nichol- 
son, Carrington B. Phillips, Coleman Sellers, 3rd, William M 
Sheehan, and Benjamin W. Webb. 


PRESIDENT R. J. S. PIGOTT AND FOUR NEWLY MADE HONORARY MEMBERS OF THE ASME 
(Reginald J. S. Pigott, ASME president, center, with four newly made honorary members of the Society. Left to right, Robert M. Gates, president, 
Air Preheater Corporation, New York, N. Y.; Harry A. Winne, vice-president in charge of engineering policy, General Electric Co., Schenectady, 
N. Y., Latham E. Osborne, vice-president of manufacturing and general products, Westinghouse Electric Corporation, Pittsburgh, Pa., and Lewis 
Moody, professor emeritus, Princeton University, Princeton, N. J.) 
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ASME HONORS ENGINEERS 


Biographies of Recipients of Honorary Membership and Awards 
at the 1951 ASME Annual Meeting 


VERY year The American Society of Mechanical Engi- 
BE neers honors distinguished members of the engineering 

profession by the presentation of certificates of honorary 
membership and the prizes and awards that have been instituted 
from time to time during the course of the Society's existence 
The bestowal of these certificates, prizes, and awards is a color- 
ful feature of the ASME Annual Dinner where the attendance 
this year exceeded 1200 persons. A description of the dinner 
and a list of the recipients of honorary-membership certificates, 
prizes, and awards will be found on other pages of this issue. 
In the following pages brief biographies are presented so that 
members of the Society may know what manner of men they 
have honored. 


HONORARY MEMBERS 


Norris R. Crump. One of Canada’s most distinguished engi- 
neers, Norris Roy Crump, has devoted his entire career to the 
service of the Canadian Pacific Railway, of which he is execu- 
tive vice-president. 

After graduation from high school in Revelstoke, B. C., where 
he was born in 1904, he began work for the C.P.R. on the car 
repair track there. Later, while a machinist apprentice in the 
Winnipeg shops, he took additional evening courses to cover 
college-entrance requirements. He secured a BS degree in 
mechanical engineering at Purdue University in 1929, and 
during the ensuing years the C.P.R. gave him assignments of 
ever-increasing responsibility. His election to his present 
office in 1949 brought him to one of the highest executive 
positions in Canada. He is also president of the subsidiary 
companies, Dominion Atlantic Railway, Quebec Central Rail- 
way, Eastern Abattoirs, Ltd., and Canadian Pacific Transport 
Company, and his directorships include the Canadian Pacific 
Air Lines, Canadian Pacific Express Company, and Canadian 
Pacific Steamships, Ltd. 

Dr. Crump keeps in close touch with the industrial and 
economic development of all sections of Canada and is much in 
demand as a speaker at public functions, not only in railway 
circles, but also among business and professional groups gen- 
erally. 

He is a member of The Engineering Institute of Canada, the 
Professional Engineers of Quebec, the Executive Council of the 
Canadian Chamber of Commerce, the Dollar-Sterling Advisory 
Council, and the Montreal Board of Trade. 

Purdue University conferred an ME degree upon Dr. Crump in 
1936 and he received the honorary degree of Doctor of Laws 
from Queen's University in 1950. 


(Honorary Membership in the ASME was conferred upon Dr. 
Crump during the ASME Semi-Annual Meeting in Toronto in June, 
1951.) 


Robert M. Gates. A member of the ASME since 1918 and a 
Fellow since 1936, Robert McFarland Gates has rendered out- 
standing service to the Society. He has played a considerable 
part in the formation and development of the professional 
divisions and in the work of the Meetings and Program Com- 
mittee. His participation in numerous other committee 
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activities has been of great constructive value and he has ably 
represented the Society on various joint bodies looking toward 
greater unity of the engineering profession. He was a manager, 
of the Society, 1928-1931, vice-president, 1931-1933, and presi- 
dent, 1943-1944. 

Dr. Gates has been located in the East since 1918, but he was 
born in O'Brien County, Iowa, in 1883. His father’s death 
caused economic problems which delayed his college entrance. 
He obtained a BS degree in mechanical engineering from Purduc 
University in 1907. The honorary degree of Doctor of Engi- 
neering was conferred by the University in 1944. 

His carly experience in engineering in Ohio included con- 
sulting practice with James H. Herron. In 1918 the Lakewood 
Engineering Company, of Cleveland, appointed him eastern 
manager at Philadelphia, Pa. Four years later he became 
manager of the industrial department of The Superheater Com- 
pany, New York, N. Y., and later was made vice-president of 
it and in 1933 of the Combustion Engineering Company, Inc 
He has been president of The Air Preheater Corporation since 
1940. 

During World War II Dr. Gates led the Society's work in 
connection with the conservation of industrial materials and 
war production. Since the war he has served with the U. S. 
National Commission for UNESCO and the Commission on 
Technical Assistance to the State Department and the United 
Nations. 

His wide experience has been set forth in numerous articles 
and addresses, and many young students and engineers have 
had the benefit of his counsel. 


Lewis F. Moody. Linked closely to developments in hy- 
draulic engineering is the name cf Lewis Ferry Moody. To his 
credit are nearly one hundred patents, including the spreading 
draft tube for the regain of hydraulic energy, a high-speed 
propeller turbine with low cavitation factor, and the propeller- 
type “‘spiral’’ pump. He introduced an exponential formula 
for relating hydraulic-turbine efficiencies and developed a 
cavitation theory which led to the Thoma facror. 

His chief connection in industry has heen with the I. P. 
Morris Co., Philadelphia, Pa., for which lic began work in 1904. 
Since 1911 he has served it and related companies (Cramp Ship- 
building and Baldwin Locomotive) in a consulting capacity, 
on cither a part or a full-time basis. He has also engaged in 
other consulting work, particularly for the Worthington Pump 
and Machinery Corporation. 

Mr. Moody was born in Philadelphia in 1880. He received a 
BS degree in 1901 and an MS the following year from the Uni- 
versity of Pennsylvania and subsequently was instructor there 
for two years. He was on the faculty of Rensselac. Poly- 
technic Institute from 1908 to 1916, and professor of hydraulic 
engineering at Princeton University from 1930 until his retire- 
ment in 1948. 

A member of the ASME since 1910 and a Fellow since 1944, 
he has served as chairman, Philadelphia Section; member, 
Power Test Codes Committee, and Council representative, 
Board on Honors; a founder and chairman, Hydraulic Division; 
and director at large of the Society, 1946-1948. 

He is also a Fellow of the AAAS and a member of The Frank- 
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MEcHANICAL ENGINEERING 


Made Honorary Members of the ASME 


NORRIS R. CRUMP 
Honorary Membersbiph 


ROBERT M, GATES 
Honorary Membership 


LEWIS F. MOODY 
Honorary Membership 


HARRY A, WINNE 
Honorary Membership 


lin Institute (which awarded him the Elliott Cresson Medal in 
1945) and of the ASEE, Sigma Xi, and Tau Beta Pi 

Mr. Moody has contributed many papers to the publications 
of the engineering socictics and also prepared the section on 
hydraulic machinery of the 1942 Handbook of Applied Me- 
chanics (McGraw-Hill) 


Latham Edgar Osborne, whose talent for increasing manufactur- 
ing efficiency and encouraging enginecring development has 
played a significant role in the electrical industry, is completing 
his forty-first year with the Westhinghouse Electric Corpora- 
tion 

Born in Verona, a Pittsburgh suburb, in 1895, Mr. Osborne 
carried on correspondence-school studies in mechanical engi- 
neering and industrial management during his first years with 


LATHAM E, OSBORNE 
Honorary Membership 


Westinghouse. In the carly 1930's he was works manager of the 
Meter Division, Newark, N. J., and of the East Springfield, 
Mass., appliance plant, and in 1939 he was named manager of 
manufacturing and engineering for the entire Electric Appliance 
Division, with headquarters at Mansfield, Ohio. It was in 
1939, too, that he was awarded the Westinghouse Order of 
Merit, highest honor accorded an employee of the company. 

Mr. Osborne was given leave in 1941 to serve as chief of heavy 
ordnance in the Office of Production Management. Upon his 
return in November he became manager of the steam division at 
South Philadelphia, Pa., and in 1942 he was elected vice-presi- 
dent in charge of the operations there. The development of jet 
aircraft engines for the U.S. Navy had been initiated by him in 
1941, and in 1945 he organized a new aviation gas-turbine di- 
vision at South Philadelphia. From 1943 to 1946 he was also 
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responsible for the merchant marine division, operated for the 
U. S. Maritime Commission. 

In 1946 Mr. Osborne was transferred to Pittsburgh as senior 
Operating vice-president. Three years later he received a 
staff assignment as vice-president in charge of manufacturing 
and direct-line responsibility for operations of the general prod- 
ucts division. His present title is executive vice-president. 
He is also a director of the Baldwin-Lima-Hamilton Corpora- 
tion and Baldwin Securities Corporation. 

Mr. Osborne has been a member of the ASME since 1943. 


Harry A. Winne. Upon his graduation in electrical engi- 
neering from Syracuse University in 1910, Harry Alonzo Winne 
became student test engineer with the General Electric Com- 
pany. Since 1945 he has been vice-president of the company in 
charge of engineering policy. His progress led through the 
power and mining-cnginecring department and the stecl-mill 
section of the industrial-engincering department to his ap- 
pointment as sales manager of the combined mining and steel 
section in 1936. The next year he became general assistant to 
R. C. Muir, then vice-president * charge of engineering. 
Election to a vice-presidency came in 1941, when he was placed 
in charge of design enginecring for the apparatus department. 

Under his direction, during World War II, the central gunnery 
control for the B-29 Superfortress, the automatic pilot, the 
turbosupercharger, and aircraft jet engines were developed. 
Early in 1946 he was appointed by Secretary of State Byrnes toa 
Board of Consultgnts to aid the Committee on Atomic Energy, 
and in the present year he has been assigned to the responsibility 
for the G.E. nucleonics department and also for the company’s 
general engineering laboratory at Schenectady. Late in 1950 
he was named by the National Security Resources Board to serve 
an a scientific manpower advisory board. 

About forty patents have been taken out in Dr. Winne's 
name, and much of his experience has been set down by him in 
papers for various engineering publications. He has received 
honorary doctor's degrees in engineering from Newark College 
of Engineering (1949) and Renssalaer Polytechnic Institute 
(1947), and in science from Syracuse University (1947). He isa 
trustee of Syracuse and R.P.I., and also of Green Mountain 
Junior College. 

Dr. Winne became a member of the ASME in 1937 and a 
Fellow in 1950. He is alsoa Fellow of the AIEE, and a member 
of the ASEE. He is a native of Cherry Valley, N. Y., where he 
was born in 1888. 


RECIPIENTS OF MEDALS AND AWARDS 


ASME MEDAL 1951 


Glenn B. Warren. For as long as he can remember, Glenn 
Barton Warren has been interested in science and engineering. 
He was born in Missouri in 1898, but the family moved to 
Girard, Kan., when he was three. While in high school there 
he built and operated two gas-turbine combustion chambers, 
and at the University of Wisconsin, from which he received a 
BS degree in mechanical enginecring in 1919 (ME later), he 
built two more, on which extensive tests were run, partly as a 
thesis project. This experience and vacation work with Allis- 
Chalmers and General Electric led to his selection as a test 
student by the latter company following his graduation. 
Subsequently he directed the work being initiated on the in- 
ternal acrodynamics and thermodynamics of steam-turbine 
design. 

Later advancements in position made him responsible for the 
design of large public-utility and industrial turbines and main 
propulsion machinery for naval combat vessels. He was also 
associated in the design and development of aircraft gas turbines 
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with axial-flow compressors for the U. S. Air Corps. After 
experience in the turbine, turbine-generator, and gear divisions 
of the company he was made general manager of these divi- 
sions in 1949. 

Mr. Warren's leadership in developing lightweight turbines 
won him the G. E. Coffin Award in 1946, and a commendation 
from the Bureau of Ships, U. S. Navy, in 1948. Some forty 
patents and numerous contributions to the technical literature 
record his achievements. 

Mr. Warren was clected to membership in the ASME in 1924 
and has taken an active part in its affairs, serving on many 
committees, both local and national. He was made a Fellow 
in 1946. He is a member of the Advisory Committee on Steam 
Turbines, International Electrotechnical Commission, and of 
the Society of Naval Architects and Marine Engineers’ and 
American Society of Naval Engincers, also of Tau Beta Pi and 
Pi Tau Sigma. 


HOLLEY MEDAL 
George Rupert Fink, president of the National Steel Corpora- 


tion, is the man who had the engineering ability, coupled with 
the foresight and courage, necessary to build the huge plant of 
the Great Lakes Steel Corporation on 275 acres of marshland in 
Ecorse, Detroit, Mich. Prior to this achievement he had risen 
from a stecl-mill worker, at the age of thirteen, for the Alle- 
gheny Steel Company, to be its gencral sales manager. Then 
in 1923 he organized the Michigan Steel Corporation and built 
a plant for it at Ecorse. The Great Lakes Steel Corporation 
and the parent company, National Steel Corporation, for it 
and for Michigan Steel were organized by him in 1929. 

Having built the Great Lakes plant on the only available 
Detroit site having the size and the rail and water connections 
needed for a large stecl plant, Dr. Fink devoted it for the first 
ten years primarily to the production of automobile sheets. 
Then he directed his organization of engineers and metallurgists 
in the development of two new products which were to be 
manufactured there. 

One of these was steel framing for houses, to replace wood 
framing. This ‘‘Stran Steel’’ was used for the wartime Quonset 
huts and more recently has been employed for the low-cost 
G.I. houses, known as the Brighton, and for other dwelling 
and industrial units. The other product was a high-strength 
steel requiring a low precentage of strategic alloy clements. 
This stecl has been used for armor plate for combat vehicles 
and landing craft during World War II and the Korean War 
and is valuable for peacetime use because of its conservation of 
basic raw materials. 
| Dr. Fink was born in Brackenridge, Pa., in 1886. Heserved as 
a captain in the Ordnance Department, U. S. Army, in 1918. 
His noteworthy achievements in the steel industry brought him 
an honorary Doctor of Engineering degree from the University 
of Michigan in 1941. He became a member of the ASME two 
years later, 


WORCESTER REED WARNER MEDAL 


J. P. Den Hartog. A specialist in the subject of vibrations 
and dynamics of machines, Jacob Pieter Den Hartog has made 
many contributions to the literature in this field. Of particular 
importance is his book ‘* Mechanical Vibrations,"’ first published 
in 1934 and now in its third English edition and also available 
in French, German, and Russian. More recent texts are “‘Me- 
chanics and Strength of Materials,’ and his forthcoming *‘Ad- 
vanced Strength of Matcrials."" Many of his technical papers 
and book reviews have appeared in the publications of the 
ASME, in which he has held membership since 1929. He is 
past-chairman of the Applied Mechanics Division. 

Born in Java in 1901, Dr. Den Hartog went to Holland with 
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MECHANICAL ENGINEERING 


Recipients of Medals and Awards 


GLENN B. WARREN 
ASME Medal 


GEORGE R, FINK 
Holley Medal 


J. DEN HARTOG 
Worcester Reed Warner Medal 


CLAYTON H. BARNARD 
Melville Preze Medal 


his parents in 1916 and continued his education there. After 
receiving an clectrical-engineering degree at Delft in 1924, he 
came to the United States and was employed by the (then) 
Westinghouse Electric and Manufacturing Co. Upon com- 
pletion of its student course he was assigned to the research 
laboratories, where he continued until 1932. Participation in 
the combined educational program between the company and 
the University of Pittsburgh brought him a PhD degree in 
1929. In 1930-1931 he studied fluid mechanics under Professor 
Prandcl at the University of Goettingen. Also in 1930 he be- 
came a citizen of the United States 

In 1932 he was asked to join the faculty of the Harvard Engi- 
neering School, where he remained until he was called to active 
duty inthe USNR. He served first in the Bureau of Ships, later 
with the U. S. Naval Technical Mission in Europe, and rose to 


JOHN D. STANITZ 
Junior Award 


J. KENNETH SALISBURY 
Pi Tau Sigma Richards Memorial Award 


the rank of captain in 1945. Since that time he has been pro- 
fessor of mechanical engineering at the Massachusetts Institute 
of Technology. 

The Pi Tau Sigma Richards Memorial Award was presented 
to Dr. Den Hartog in 1947. 


MELVILLE PRIZE FOR ORIGINAL WORK 


Clayton H. Barnard. A native of Keene, N. H., where he was 
born in 1914, Clayton Hamlin Barnard received his BS degree 
in mechanical engineering from the University of New Hamp- 
shire in 1935. Additional studies were taken at Northeastern 
University. 

Since graduation Mr. Barnard has been associated with the 
Bailey Meter Company, Cleveland, Ohio. For several years 
he was assigned to the Boston office as sales-service engineer, 
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and in 1945 he was transferred to the main office as application 
engineer. Since that time he has been working on the applica- 
tion of instruments and controls for process industries and 
naval vessels. 

He is the author of several published technical papers dealing 
with measurement and control, and has been granted several 
patents in that field. His paper on ‘Gas Analyzers for Better 
Combustion,"* for which he ':as been awarded the 1951 Melville 
Medal, was presented at the Fuels Division Meeting in Cleve- 
land, October, 1950. 

Mr. Barnard transferred from a student to a junior member of 
the ASME following his graduation and became a member in 
1950. He is also a member of the Cleveland Engineering So- 
ciety, the Instrument Society of America, and the America 
Society of Naval Engineers. 


JUNIOR AWARD 


Jobn Daniel Stanitz was born in Youngstown, Ohio, on May 
13,1920. He received his MS degree in mechanica] engineering 
from the Massachusetts Institute of Technology in 1943 and is 
now completing the requirements for an ScD degree. 

Following his graduation, Mr. Stanitz began work at the 
Lewis Flight Propulsion Laboratory of the National Advisory 
Committee for Acronautics, in Cleveland. He has been head, 
successively, of the cylinder charging section, the turbopropeller 
performance section, and the applied compressor and turbine 
analysis section. At present he is engaged in research on 


aerodynamic problems of compressors and turbines. 

In addition to his NACA reports, Mr. Stanitz has written 
several papers for the technical press, including one entitled 
“Some Theoretical Acrodynamic Investigations of Impellers 
in Radial- and Mixed-Flow Centrifugal Compressors,’’ which 
was presented at the Fall Meeting of the ASME in Minneapolis 


in September, 1951. The paper for which he is receiving the 
Junior Award is ‘Analysis of the Exhaust Process in Four- 
Stroke Reciprocating Engines,’’ and it was presented in June, 
1950, at the Oil and Gas Power Divisipn Mecting in Baltimore, 
Md. It was published in the ASME Transactions. 


PI TAU SIGMA RICHARDS MEMORIAL AWARD 


J. Kenneth Salisbury, who was born in Youngstown, Ohio, in 
1909, received a BSE degree in mechanical engineering from the 
Univeristy of Michigan in 1929. After obtaining his MS 
(ME) there the following year he began work with the General 
Electric Company. His carly duties included testing steam tur- 
bines and work on the design and construction of mercury-vapor 
power plants. He was assigned to the turbine engineering de- 
partment in 1933, transferred to the gencral engineering and con- 
sulting laboratory in 1946, and appointed division engineer of 
the thermal power systems division of the laboratory a year 
later. He has contributed to the design of steam turbines for 
both central-station and marine use, and particularly to the de- 
sign of naval propulsion equipment for the U.S. Navy. In his 
present position, which entails design, engineering, manu- 
facturing, and financial responsibilities, he has directed a 
great deal of constructive work on gas turbines and associated 
apparatus. 

Mr. Salisbury’s writings include many papers and discussions 
in the technical press, contributions to the “‘Britannica Year 
Book,’ and two books, ‘‘Heat Engineering and Thermo- 
dynamics,"’ and “Steam Turbines and Their Cycles."’ He was 
editor-in-chief of the 1950 Power volume of ‘‘Kent’s Me- 
chanical Engineers’ handbook.’’ A paper on steam-turbine re- 
generative cycles won him the ASME Melville Medal in 1942. 

During World War II, in addition to his regular G.E. duties, 
he taught at Union College under the ESMWT program. 
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A member of the ASME since 1942 (he was a student member 
at the University of Michigan and transferred to junior member- 
ship in 1930), Mr. Salisbury has rendered valuable committee 
service in the Oil and Gas Power, Gas Turbine Power, and 
Aviation Divisions, and also in the Schenectady Section. He 
is a member of Sigma Xi, Pi Tau Sigma, Phi Kappa Phi, and 
lota Alpha honorary societies. 


PI TAU SIGMA GOLD AWARD 


Warren M. Robsenow. One of the youngest men on the 
mechanical engineering faculty at the Massachusetts Institute 
of Technology, Warren Max Rohsenow has made an impressive 
record both in teaching and in research work since his gradua- 
tion from Northwestern University ten years ago. 

He was born in Chicago in 1921, and after taking his BSME 
degree he continued his studics at Yale University where he 
received an ME degree in 1943 and a DE the following year. 
While working for these degrees he served for two years 
as laboratory assistant in mechanical engineering and then 
as instructor. He also taught at the New Haven YMCA 
College. 

In 1943-1944 he was active on the Columbia University 
NDRC project on torpedoes and then until 1946 he served as 
lieutenant (j.g..) in the USNR, on active duty at the U.S. Naval 
Engineering Experiment Station at Annapolis, working with 
the gas-turbine group on performance and test of gas turbines. 
He is still a consultant in this work. 

Dr. Rohsenow has engaged in consulting practice in heat 
transfer, fluid flow, and gas turbines for a number of industrial 
companies and government agencies and is currently active as a 
consultant for the Carbide and Carbon Chemicals Corporation 
at Oak Ridge, Tenn. 

He has made important contributions to the development of 
methods of teaching and to laboratory activities at M.LT. 
He has created a very worth-while graduate subject, advanced 
heat transfer, and has supervised a long list of theses on that 
subject. He has exerted a beneficial influence in the depart- 
ment of mechanical engineering because of his interest in stu- 
dents and younger staff members. 

A junior member of the ASME since 1941, Dr. Rohsenow is 
taking part in committee service in the Heat Transfer Division 
of the Society. 


UNDERGRADUATE STUDENT AWARD 


Philip Levine. A paper entitled ‘‘An Experimental Analy- 
sis of Flame Propagation in Cylindrical Tubes.’’ has won the 
Undergraduate Student Award for Philip Levine. 

Mr. Levine was graduated in June of this year from the 
University of Connecticut, receiving a BS degree. He became a 
student member in 1949 and has transferred to the grade of 
junior member since his graduation. 

During his college career he was active in the ASME Student 
Branch, serving as secretary as well as member of several com- 
mittees. Mr. Levine is a member of Tau Beta Pi, Pi Tau Sigma, 
and Sigma Xi, national honorary societies, and Gamma Chi 
Epsilon, local honorary organization. During his senior year 
he was editor-in-chief of the Connecticut Engineer, student engi- 
neering Magazine. 

He was also a member of Tau Epsilon Phi, social fraternity, 
and represented the fraternity in intramural sports. He worked 
his way through college in such part-time jobs as truck driver, 
stevedore, bookkeeper, clerk, and milkman. 

Mr. Levine was born in Hartford, Conn., on Nov. 23, 1926, 
and grew up in Bloomfield, Conn. He is now employed as a 
research intern for the National Advisory Committee for Acro- 
nautics, Langley Field, Va., and resides in Newport News. 

The Undergraduate Student Award for 1951 was presented to 
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MECHANICAL ENGINEERING 


Recipients of Medals and Awards 


WILLIAM L,. BATT 
Hoover Medal 


Mr. Levine at the Members and Students Luncheon, held in the 
Carolina Room, Chalfonte Hotel, Thursday, Nov. 29, 1951. 


JOHN FRITZ MEDAL FOR 1952 


E. G. Bailey. The award of the John Fritz Medal to E. G. 
Bailey follows many other honors bestowed upon him for his 
achievements in steam and combustion engineering and his 
leadership in professional societies. These honors include the 
Longstreth Medal of The Franklin Institute (1930); the Lamme 
Medal of The Ohio State University (1936); the Percy Nicholls 
Award, and the ASME Medal (1942); and several honorary 
degrees: Doctor of Engineering from Lehigh University and 
Ohio State, and Doctor of Science from Lafayette College. 

Applications of his numerous inventions by The Babcock & 
Wilcox Co. and the Bailey Meter Company have conserved coal 


B. G. BAILEY 
Jobn Fritz, Medal 


THOMAS R. JONES 
Gantt Medal Award 


WARREN M. ROHSENOW 
Pi Taw Sigma Gold Award 


through efficient combustion, thereby lowering power-produc- 
tion costs. Among the inventions and developments evidenc- 
ing his creative engineering ability are the boiler meter and 
the water-cooled furnace-wall construction bearing his name; 
furnace designs and firing methods for the utilization of pulver- 
ized coal; and his system of combustion control in boiler fur- 
naces. 

Born in Ohio in 1880, Dr. Bailey became interested in coal 
while attending The Ohio State University. Following his 
graduation with an ME degree in 1903, he was successively 
associated with the Consolidation Coal Company, Fairmont, 
W. Va., Arthur D. Little, Boston, Mass., and the Fuel Testing 
Company of that city, in which he was a partner. With this 
background of experience in the testing and combustion of coal 
he then founded the Bailey Meter Company, Cleveland, Ohio, 
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which he served as president until 1944 and of whose Board he 
has since been chairman. He was president of the Fuller- 
Lehigh Company from 1926 to 1935 and has been vice-presi~- 
dent of the Babcock & Wilcox Co. since 1930. 

Throughout his career Dr. Bailey has been interested in 
engineering education and has exerted an important influence in 
that field through the American Society for Engineering 
Education and the Engineers Joint Council, as well as through 
papers dealing with the curricula and policy of engineering 
schools. He assisted in the organization and was chairman of 
the Engineering Manpower Commission of the Engineers Joint 
Council. 

Dr. Bailey has held membership in the ASME since his 
graduation and has rendered important service through its 
committees, particularly the Standing Committee on Research. 
He became a Fellow in 1943 and was president of the Society 
in 1947-1948. He is an honorary member of The Institution 
of Mechanical Engineers and a member of the American Insti- 
tute of Mining and Metallurgical Engineers, Society of Naval 
Architects and Marine Engineers, and various other technical 
societies, as well as the Sigma Xi, Tau Beta Pi, and Pi Tau 
Sigma honorary societies. His many contributions to the 
technical press, making public the results of his studies and 
practical research, have been of invaluable benefit to modern 
civilization. 


GANTT MEDAL AWARD FOR 1951 


Thomas Roy Jones. In a variety of ways Thomas Roy Jones 
has shown himself worthy of the Gantt Medal. During his 
early years as president of American Type Founders, Inc., he 
reorganized the company and modernized and expanded its 
manufacturing, finance, and sales activities. The postwar 
result of his knowledge of management and his unusual vision 
was Daystrom, Inc., which is the parent organization not 
only for ATF, but also for companies manufacturing such 
diversified products as furniture, recording and electronic 
equipment, plywood, and gunfire control systems and other 
electronic equipment for military use. 

Coupled with his expansion program for the company’s 
economic health has been his development of employer- 
employee relations which have been adopted by other progres- 
sive companies. He is a leading exponent of communicating 
management thinking to all employees and has devoted much 
thought and study to the science of human relations as they 
affect industria! workers and the public as well. Asa speaker, 
he has brought his views before leading business, civic, and 
industrial groups throughout the country. 

Mr. Jones is a trustee, treasurer, and member of the executive 
committee of the Committee for Economic Development, and 
chairman of the planning and development council of New 
Jersey Department of Conservation and Economic Develop- 
ment. He was the first president of the New Jerscy State 
Safety Council and twice re-elected. He is a past-president 
of the New Jersey Chamber of Commerce and still serves as a 
director and executive committee member of it. He is a trustee 
and treasurer of Industrial Relations Counselors, a nonprofit 
industry-supported organization devoted to studying better 
practical relations in industry. He is a former director of the 
American Management Association and former chairman of its 
executive committee 

Born in Kingman, Kan., in 1890, Mr. Jones received a 
mechanical-enginecring degree from the University of Kansas in 
1913 and took postgraduate work at the Harvard Graduate 
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School of Business Administration in 1916-1917. Prior to 
his connection with the American Type Founders he was 
assistant general manager of the Cincinnati Milling Machine 
Company, and vice-president and general manager of the 
Harris-Seybold-Porter Company, Cleveland, Ohio. During 
World War I he served in the army, advancing to the rank of 
captain on the general staff. In World War II he was active 
on the War Labor Board and War Production Board, 


HOOVER MEDAL POR 1951 


William L. Bate. To the growing list of distinguished 
public services rendered by William Loren Batt is that of 
head of the Economic Cooperation Administration for 
Great Britain. This appointment, along with that of the 
United States member of the North Atlantic Defense Pro- 
duction Board, was made in November, 1950. His offices are 
in London 

His administrative ability, represented in private industry by 
SKF Industries, Inc., of Philadelphia, Pa., was first applied to 
Federal government service on the Business Advisory Council 
of the Department of Commerce, of which he became chair- 
man in the early days of World War II. Subsequent appoint- 
ments were those of deputy commissioner, Industrial Materials 
Division, Advisory Commission to the Council of National 
Defense; deputy director, Production Division, Office of 
Production Management; member of Harriman Mission to 
Moscow in 1941, with temporary rank of Minister Pleni- 
poteniicry and Extraordinary; director of materials, Office of 
Production Management; and vice-president, War Production 
Board. 

Dr. Batt was bern in Salem, Ind., in 1885. Not long after 
his graduation in mechanical engineering from Purdue Univer- 
sity in 1907, he became associated with the Hess-Bright 
Manufacturing Company, Philadelphia, Pa., manufacturers of 
antifriction bearings. In 1917 this company consolidated with 
others to form SKF Industries, with Dr. Batt as vice-president. 
He became its president in 1922 and continued in that position 
until his retirement in 19§0. 

Among the honors heretofore conferred upon Dr. Batt are 
the Order of Vasa (1926) and Royal Order of the North Star 
(1933) by King Gustav V for his activity in promoting com- 
mercial relations with Sweden; the Gantt Medal (1940) in 
recognition of his leadership in industrial management; the 
Edward Bok Award (1943) for his war effort; and inclusion 
in the Canadian honors list (1946) when he was made an 
honorary companion of the Order of St. Michael and St. 
George by King George VI. Honorary membership in The 
Institution of Mechanical Engineers and the degree of DE from 
Purdue University are also his. 

To the ASME, in which he has held membership since 1911, 
he has given generously of his time in committee service and in 
the offices of manager, vice-president, and president (1936). 
He was elected a Fellow in 1938 and an honorary member in 
1942. He is also a member of the Society of Automotive Engi- 
neers and Tau Beta Pi fraternity. 

Dr. Batt has been a leader in international activities in 
management and standardization, written many articles and 
delivered numerous addresses of broad significance, and ad- 
vanced his profession through every means possible to him. 


The John Fritz, the Gantt, and the Hoover Medals were 
awarded at the Honors Luncheon, held in the Carolina Room, 
Chalfonte Hotel, Wednesday, Nov. 28, 1951. 
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Comment By H. J. Bates! 

We agree thoroughly with the views 
expressed in the paper? and feel that not 
enough is being done in the way of in- 
corporating shotpeening into original 
design. This paper should contribute to 
a movement in that direction. The esti- 
mated savings are, we believe, conserva- 
tive since only savings in material costs 
are figured. There would also be reduc- 
tions in processing costs, bearing costs, 
housing costs, and several other indirect 
factors depending upon the particular 
application. 

Referring to the statement, ‘The gears 
are then hardened, shotpeened, and 
ground,"’ our first thought was that it 
would be inadvisable to shotpeen and 
then grind the surface. Reading further, 
the reasoning behind this proposal is 
clear, but it raises a question: Since 
ground surfaces are apt to be in tension 
what would be the effect, in the case of a 
carburized and hardened gear, of a ground 
surface which was in tension being imme- 
diately adjacent to a shotpeened surface 
which would probably be in compression? 
There would be a very marked change in 
stress pattern not only in magnitude but 
also in direction in a relatively short dis- 
tance. 


Comment sy D. W. Duptey* 


The author has made a keen analysis of 
the factors involved in designing gears. 
He shows how the designer must con- 
sider tooth strength, tooth-pitting resist- 
ance, and resistance to scoring, to obtain 
a balanced design. An improvement in 
one factor changes the balance and per- 
mits the designer to change proportions 
so that the ability of the gear to resist all 
three types of failure is improved. 

In the writer's opinion, the paper is 
particularly valuable for its insight into 
gear-design complications. The pro- 
cedure which the author proposes for de- 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Shotpeening of Gears 


signing gears is appropriate for certain 
types of gears, but not entirely adequate 
for others. Probably the best way to 
understand the meaning of his method of 
design—and its possible limitations—is 
to consider a sample problem. 

Suppose a 10-pitch set of gears for 4 to 
1 ratio were designed to be at the limit of 
tooth strength, and scoring at 10,000,000 
cycles with the teeth nonpeened. Ac- 
cording to Fig. 2 of the paper, shotpeen- 
ing would increase the strength about 40 
percent. Since root stress is almost pro- 
portional to pitch, the pinion could be 
made 14 pitch, shotpeened, and maintain 
equal strength to the original 10 pitch. 
This would not help, though, since we 
want to carry more load. 

Suppose we make the tooth 12-pitch 
shotpeened. Strength would then be in- 
creased 16 per cent. (Increase = (10/12) 
X 140 per cent.) The ability of the gear 
to withstand scoring is roughly propor- 
tional] to the 4th power of the pitch when 
other things remain constant. A change 
to 12 pitch would increase the load ca- 
pacity 100 per cent from the tooth-scoring 
standpoint! : 

To strike a balance, the pitch change 
would have to be made about 10.7. 
This would increase scoring resistance 
about 31 per cent and—with shotpeening 
—the increase in tooth strength is about 
30 per cent. The load could be in- 
creased, 30 per cent with these changes, 
providing the teeth originally had 
had some extra capacity to withstand 
pitting. 

If these gears were intended for some 
high-speed truck or locomotive appli- 
cation, the foregoing procedure might be 
followed. However, if they were for air- 
craft, the designer probably would not 
solve the problem in the manner indi- 
cated. The PVT constant of 1,500,000 is 
based on unmodified tooth profiles. 
With proper profile modification, the 
critical PVT number can be increased 
greatly. This enables the designer, in 
most cases, to balance tooth strength 
against tooth pitting without concern 
about the PVT factor. 

To increase tooth strength, the designer 
is apt to go to ‘‘unground root fillets,”’ 
larger fillet radii, or special materials and 
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heat-treatments. In the very high-speed 
modern aircraft, the rough finish of shot- 
blasting cannot often be tolerated on the 
working surfaces. (Very thin oils are 
used.) If the tooth is ground or lapped 
after shot-blasting, there is danger that 
the tooth will break just above the point 
where the shot-blasting ends. In some 
designs and materials, the teeth tend to 
break quite high on the flank. 

The paper shows how shotpeening is a 
major factor in the design of certain gears. 
In other kinds of gears, many things be- 
yond those covered in his paper must be 
considered. 


Autuor's 


The author is sincerely grateful to 
Mr. Bates and to Mr. Dudley for their 
excellent comments. 

Mr. Bates’s question on the effect of 
the transition from compressive stress in 
the peened area to a possible tension 
stress in the ground area is well taken, 
While this procedure is being used suc- 
cessfully in production, there is a possi- 
bility in particular cases that the stress 
due to the applied load may not be appre- 
ciably less at a point on the tooth profile 
than that at the fillet. Such a condition 
is apt to occur in a gear with a large 
number of teeth and a high-pressure 
angle. 

For example, in the case of a rack 
tooth with a high-pressure angle, the 
applied stress as determined by the 
Lewis method employing a uniform- 
strength parabola may be a maximum 
in the tooth profile rather than in the 
fillet, neglecting stress concentration. 
However, it has been the author's ex- 
perience that in the majority of gears, 
the maximum applied stress is likely to 
be located in the fillet and would be con- 
siderably less in the region of the profile, 
except in cases similar to those just 
mentioned. 

In any case, when dealing with gears 
having a large number of tecth and a 
high-pressure angle, it is desirable to 
check the position of maximum stress, 
as well as the stress at a point higher on 
the tooth. If the stress in the fillet is 
not appreciably greater than that in the 
region of the active profile, it would be 
undesirable to grind the profile after 
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Mr. Dudicy also mentions the possi- 
bility of tooth breakage in the profile 
in cases where the gears are lapped after 
peening. Ic is the author's belicf that 
this tendency would be much less than 
in the case of grinding, because of the 
slight amount of material removed in 
lapping. With the possible exception of 
extremely fine pitch gears, the desirable 
depth of the compressively stressed layer 
in the peened surface is several thousands 
of an inch, and therefore much of the 
compressive stress may remain after 
lapping, unless the lapping is quite 
severe 

The author is in complete agreement 
with Mr. Dudley in that with properly 
modified tooth profiles, considerably 


greater p-v-T values can be used. It 
might be well to mention, however, that 
there are instances in which a greatly 
reduced p-v-T value may be obtained by 
addendums advantageously. 
Having thus minimized scoring tenden- 
cies, if profile modification is still neces- 
sary, it would be required to a lesser 
extent. 

Mr. Dudley's comments nicely em- 
phasize the fact that shorne-ning, in 
design, like any other process, st.ould be 
used with proper cemsideratior. for the 
other design factors involved. 

Joun C. Srravs.* 


4 Chief Research Engineer, American 
Wheelabrator & Equipment Corporation, 
Mishawaka, Ind. 


Promoting Ethics in Government 


To tae Eprror: 

In an editorial, ‘A Job for Engineering 
Societies,"’ that appeared in the October, 
1951, number of Product Engineering, G. F. 
Nordenholdt calls upon engineers to do 
something about minimizing ‘‘graft, 
corruption, and other forms of dis- 
honesty in government.” 

During my first six years at the Univer- 
sity I had much to do with the negotia- 
tion and supervision of state contracts. 
I found that by the adoption of an un- 
compromising attitude on the subject I 
was able to discourage unethical practices 
on the part of contractors. 

Since then I have found that my stu- 
dents, who are very frank in discussing 
these matters, expect such unethical prac- 
tices as a matter of course. Therefore, 
for the past 21 years, I have made it a 
regular practice to inject into my indus- 
trial engineering course, discussions re- 
garding the engincer's civic and social 
responsibilities 

I know that we have in our Society 
an actively functioning committee which 
has even sponsored radio broadcasts on a 
national network. There is scill much 
public apathy to be overcome, and I 
believe that cach of us has a duty to per- 
form. 

My idea has been to work through my 
students. Others of us may work 
through our employees or our associates 
However we do it, this is a matter of 
vital importance. 

Though this latter is also vitally im- 
portant, it will avail us little to explain 
the advantages inherent in our economic 
system if we condone or ignore the mal- 
odorous situation in Washington. If 
nothing is done about it, the free-enter- 
prise system on which we engineers de- 
pend for work opportunity, will go by 
default. 


We need to follow the precepts given 
by Doctor Wickenden in his great ad- 
dress ‘“The Second Mile."’ Technical 
competence is not cnough. 

Fortunately, we can do this on a non- 
partisan basis, as there are men of proved 
integrity in both partics. In my 35 
years of membership I have learned to 
expect much of the leadership of The 
American Society of Mechanical Engi- 
neers. 

Carrott D. Bittmyer.® 


Professional Focus 


To tue Epitor: 

Let's for a few minutes turn around and 
look at education today through the 
student's eyes—his progress as a human 
being—for the central belief of the West 
is that the human individual is the top 
value in the world. 

Let's assume a perfect teaching result 
in science, general engineering, econom- 
ics, and English. The colleges can never 
reach 100 per cent, but the value of effort 
falls off rapidly beyond a certain point. 
The focus has been scientific and tech- 
nical, and when he enters the world at 
graduation the student finds the focus is 
nontechnical. As a result he is confused. 
He doesn’t seem to have common sense. 
To meet this defect some of us in America 
think he needs the professional focus; 
that is, he needs to understand his 
responsibilities to society, in which 
his work as an engineer is still his 
central contribution, but not his sole 
contact. 

This doesn't necessarily call for a 
course in sociology, one in history, one 


§ Associate Professor of Mechanical Engi- 
neering, University of Rhode Island, Kingston, 
R.I. Mem. ASME. 
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in psychology, and one in government. 
There isn’t time for them all. And they 
too are taught by specialists—just as 
narrow as engineering specialists. 

Some of us think the situation needs 
only a friendly opportunity to talk to 
older men in their own ficld—men whom 
they trust—the faculty in their chosen 
major subject; to talk about the relation- 
ship of the engineer to the corporation, 
to the community, to society. The 
faculty don’t digress to discuss these 
subjects in engineering classes—and 
shouldn't. Engineering professors aren't 
experts in this field, of course, but I 
would trust their views far above the 
influences of radio, movies, and news- 
papers which will educate the young 
man in the ways of the world, in 
the meaning of life, if the faculty 
doesn't. 

These professional conferences don't 
give dogmatic and authoritative answers, 
but they dispel blind spots and deformi- 
ties in the student's outlook. He begins 
to see a Clear and worthy view of life as 
a professional man. He begins to form 
his own philosophy of life. Unity of 
outlook, combining both his technical 
and his humanistic studies, begins 
to take shape. His world begins to 
make sense, to have perspective. It 
comes into focus—into the professional 
focus. 

This is nothing new. Oxford and 
Cambridge have done it for centuries 
under the system where the student re- 
ports to a tutor once or twice a week 
and both sit before the fire and smoke a 
pipe. 

At Lehigh we call them Professional 
Development Conferences, and they are 
held once a week in the senior year in 
metallurgy. When a big question comes 
up like labor-management relations 
we refer them to a copy of Fortune 
or a chapter in “‘Middletown,"’ and 
follow their book reports with open 
discussion. 

When communism versus democracy 
comes up we refer them to a speech by 
Charles Malik or General Eisenhower, 
or a biography of Herbert Hoover. 
Later we invite in industrial leaders, 
politicians, scientists, and physicians to 
lead discussions. Thus engineering re- 
discovers the man but doesn't lose sight 
of the specialist in doing so. 

What do you, graduates of other col- 
leges, think of these conferences as a 
part of the education of an engineer who 
is also a man? 

E. Doan.* 


® Department of Metallurgical Engineering, 
Lehigh University, Bethlehem, Pa. 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


How to Chart Time-Study Data 


How to Cuart Timestvpy Data. By Phil 
Carroll. McGraw-Hill Book “Company, 
Inc., New York, N. Y.; Toronto, Ont., 
Can.; London, England, 1950. Cloth, 
5*/4 X 9 in., 96 figs., index, xii and 323 pp., 
$5. 


Reviewep sy L. E. Davis! 


HE author sets for himself the 
limited goal of discussing the need 
for and methods of charting time-study 
data and he resolutely adheres co this 
theme. Whether or not such a limited 
subject can be adequately discussed de- 
pends upon the reader's concepts of time 
study. Time study is viewed by some as 
a work or productivity measurement 
system and by others as a series of mecha- 
nistic steps resulting in data con- 
taining the desired properties of estab- 
lishing standards of performance. The 
major shortcoming of the book is that 
the materia! is not presented in the con- 
text of « work-measurement system. 
However a contribution is made in the 
bringing together of the methods of 
presentation of time-study standard data. 
The first third of the book is devoted 
to establishing the need for production 
standards, both direct and indirect, and 
for wage incentives based upon them. 
Included in the discussion are causes that 
the author recognizes which bring about 
faulty standards and improper incen- 
tives. The fundamental questions of the 
reliability or consistency and the valid- 
ity or accuracy of work standards are 
overlooked, which raises doubts as to 
the reality of the author's impugning 
against poor practices. 

The major theme of the book is that 
proper presentation of time-study stand- 
ard data will help reduce the cost of 
application. Only charting for stand- 
ard-data purposes is discussed. One of 
the basic defects in the standard-data 
approach,* that of the use of nonstand- 
ardized or nonuniversal elements, is not 
discussed. Neither is its contribution to 
poor and costly standard data consid- 
ered. 


1 Assistant Professor of Mechanical Engi- 
neering, of California, Berkeley, 


Calif. Mem. A 

ae | 1 for Improvement of Time 
Study,” by L. E. Davis, Mecnanicat Enat- 
NEERING, May, 1949, vol. 71, p. 399 


The remaining two thirds of the book 
is devoted to the mechanics of the an- 
alysis and presentation of data. Good 
suggestions are given for the isolation of 
dimensions or parameters causing varia- 
tions in time for variable elements. A 
detailed discussion of six forms of data 
presentation from simple curves through 
multivariable charts is well done. So 
is the section on forms design of multi- 


variable charts. Toward the end the 
author indicates, and soundly so, the 
need to express data numerically in tabu- 
lar form as one that will result. in fewer 
errors of application and greater case of 
explanation. 

The major accomplishment of the book 
is the restating of existing applicable 
techniques of data presentation in the 
context of time study and the bringing 
together of the material as a handy refer- 
ence. This is its contribution to time 
study. 


Hydraulic Transients 


Hyprautic Transtents. By George R. Rich 
Engineering Societies’ oar Series. 
McGraw-Hill Book Company, Inc., New 
York, N. Y.; London, 
England, 1951. Cloth, 5*/, X 9 in., figs., 
tables, bibliography, index, x and 260 pp., 
$7. 


Reviewep sy S. Locan Kerr? 


R the last 30 years or more there 
have been constant additions to en- 
gineering knowledge on hydraulic transi- 
ents, but for the most part these have 
been through the medium of papers pre- 
sented before various enginecring socic- 
ties and published in a number of dif- 
ferent journals. It remained for George 
Rich to assemble and correlate this in- 
formation and turn it into a most useful 
book. 

The arithmetic integration process for 
investigating hydraulic transients has 
long been an elegant tool where involved 
equations were needed to solve complex 
problems. , 

Successfully exploited by the late Ray- 
mond D. Johnson in his treatises on 
water-hammer and surge-tank design, 
and further developed by Norman R. 
Gibson for computing pressure changes in 
penstocks for slow closures, the mathe- 


. matical procedure has been used only by 


a limited group of engineers in this field. 
Its application has, however, been ex- 
tended to a number of other problems 
including the speed regulation of hy- 
draulic turbines. 

The author has divided his treatise 
into nine chapters, the first dealing with 

* Consulting Engineer, Philadelphia, Pa. 


Mem. ASME. Chairman, ASME Committee 
on Water Hammer. 
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water hammer in conduits in which he 
utilizes arithmetic integration to solve 
the well-proved elastic-wave-theory for- 
mulas. He also reproduces a number of 
useful charts prepared by Allievi and 
others, for computing watcr-hammer pres- 
sures based on uniform cutting off of flow. 

It would have been well if the author 
had referred to the uniform rate of cut- 
ting off flow rather than uniform valve 
operation which does not in practical 
cases reduce flow uniformly with re- 
spect to time. 

The chapter on turbine speed regula- 
tion is of interest as well as the chapter 
on stability of governing. In this lat- 
ter chapter there are many interesting 
charts which have not previously been 
available in English, but were developed 
by Daniel Gaden in Switzerland and pub- 
lished in both French and German. 

The chapter on water-hammer pres- 
sures in pump discharge lines summarizes 
a number of the engineering articles and 
emphasizes the need for a more general 
knowledge of the complete characteris- 
tics of centrifugal pumps. 

The two chapters dealing with surge 
tanks are the most comprehensive dis- 
cussions of this problem appearing in the 
English language and show the effec- 
tiveness of cither the differential type or 
the restricted orifice type in controlling 
surges. 

The chapter on navigation locks is of 
considerable interest and presents much 
information that was not previously 
available in useful form. 

The solution of the problem of surges 
in power canals is derived largely from 
articles prepared some years ago by Ray- 
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mond D. Johnson, but is presented in 
simple, understandable form and is 
supplemented by other data to inciude 
canals influenced by the tides. 

The final chapter discusses all too 
briefly the graphical method of water- 
hammer analysis. As this method can 
reduce substantially the amount of cal- 
culations necessary for the solution of 
many problems of hydraulic transients, 
it should have had greater emphasis. 

One of the strong features of this book 
is the inclusion of complete computations 
for practical problems in this field. Many 
of the technical treatises previously pub- 
lished have presented the theory and 
derived complex equations, but have left 
the reader without a practical solution 
of any particular problem or have merely 
showed the results and have omitted the 
step-by-step calculations so essential to 
understanding transient phenomena. 

The author has drawn from his broad 
experience to give detailed numerical 
solutions for cach phase of hydraulic 
transients and in so doing has made his 
book far more useful to the engineering 
profession, 

A careful study of many of the figures 
reproduced from other sources indicates 
that they have been attributed to much 
later references and to other authors than 
as originally published. This applies 
particularly to the Allievi charts, figures 
1-20 to 1-22 inclusive, as these were con- 
tained in Lorenzo Allievi's treatises and 
in the translation of 1925 into English 
by Halmos and have been reproduced 
‘any times since. This same comment 
applies to other charts and illustrations, 
as, for example, figs. 1-9 to 1-12 which 
were a part of the ASME Symposium of 
1933 or included as figures in the Strow- 
ger and Kerr paper of 1926 

Additional references at the end of 
each chapter would also have improved 
the usefulness of the book as there are 
numerous other contributions to water- 
hammer theory not cited in this book 
that would be helpful to engineers and 
research students. 

Engineers dealing with hydraulic 
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problems will find this book a most valua- 
ble consolidation of data. As a text- 
book for students of hydraulics, it is a 
great advance over anything previously 
published in English. 


Books Received in Library 


Apvancep Dywamics. Two volumes. By 
E. H. Smart. Macmillan Company, New 
York, N. Y., and London, England, 1951. 
Vol. 1, 419 pp.; Vol. 2,420 pp. Linen, 5*/4 X 
8*/, in., diagrams, tables, $12 a set. Vol. 1, 
——_ of a Particle, gives a full discussion 
of rectilinear motion with acceleration directed 
toward and away from a fixed point, oscil- 
lating particles, simple harmonic motion with 
unresisted and damped vibration, and impul- 
sive forces applied to problems of impact. 
Vol. 2, Dynamics of a Solid Body, provides a 
full analysis of d’Alembert's principle and the 
equations of motion in two and three dimen- 
sions, Lagrange’s equations and generalized 
co-ordinates, a motion of a top, Hamilton's 
equations, and general theorems on impulses. 


Air ConDITIONING IN SUMMER AND WINTER. 
By R. E. Holmes. Second edition. McGraw- 
Hill Book Co., Inc., New York, N. Y.; To- 
ronto, Canada; London, England, 1951. Cloth, 
6 X 9'/2 in., 352 pp., illus., diagrams, charts, 
tables, $5.75. An el ary but cx h 
sive treatment of the science of air condition- 
ing. Intended for those who wish to work in 
that field, the book presents such information 
as will give an understanding of the prac- 
tical probleme of designing and installing air- 
conditioning apparatus and of the principles 
and which these problems are 
worked out. New material has been added 
in this edition on heat pumps, adsorption sys- 
tems, water chillers, compressors, 1-heat- 
ing systems, packaged air conditioners, de- 
humidifiers, and so on. 


American Socrery ror Merats, Transac- 
tions, vol. 43, 1951. Published by the Ameri- 
can Society for Metals, Cleveland, Ohio. 
Cloth, 6 X 9 in., 1245 pp., plus index, illus. 
diagrams, charts, tables, $10. Fifty papers, 
occupying some 1200 pages, are reproduced in 
this current annual volume. ¢ subject 
matter covers a considerable range: ferrous 
and nonferrous metallurgy and metallography; 
plating and metal coatings; working, shap- 
ing, and heat-treating; high-temperature 
alloys and problems; metal testing; and the 
effect of various conditions on the rties 
of metals and alloys. Single papers deal with 
the structure cf permanent magnet alloys, with 
iron-ore smelting, and with the powder metal- 
lurgy of beryllium. 


Annvuat Report on THE Prooress or Rus- 
per Tecuno.ooy, Vol. 14, 1950, Edited by 
T. J. Drakeley, published by W. Heffer & 
Sons Ltd., Cambridge, England, for the In- 
stitution of the Rubber ion, London, 
England, 1951. Linen, 7'/, X 10 in., 114 
pe. charts, tables, £1, 1s. Beginning with a 

istorical and statistical review, this report 
proceeds to deal briefly with the following: 
planting and production of raw rubber and 
related products; physics and chemistry of 
raw rubber and rubberlike substances; syn- 
thetic rubber; manufactured rubber products 
such as tires, cables and electrical insulation, 
mechanical rubber goods, textile-rubber com- 
posites, and cellular rubber, machinery and 
appliances. There are a subject index and an 
author index to articles cited. 
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Apetigp Mecnanics ror 

Sir Charles Inglis. Cambridge University 
Press, American Branch, New York, N. Y., 
1951. Linen, 7 X 10 in., 404 pp., diagrams, 
charts, tables, $7.50. This comprehensive 
textbook begins with the fundamental prin- 
ciples of rigid-body statics and the use of 
graphical methods in problems. The cighteen 
succeeding chapters cover taut wires and cate- 
naries, framework stresses and deformations, 
friction, kinematics, harmonic and circular 
motions, moments of inertia and momentum, 
the principle of energy, gyroscopic principles 
and and a variety of aspects of 
the vibration problem. 


AvtomAtic Fespsack Controv. By W. R. 
Ahrendt and J. F. Taplin. McGraw-Hill 
Book Co., Inc., New York, N. Y.; Toronto, 
Canada; London, England, 1951. Cloth, 
6'/, X 9/4 in., 412 pp., illus., diagrams, 
charts, tables, $7.50. Tie material in this 
new text on the analysis and design of auto- 
matic-feedback-control systems 1s divided 
into two parts: Discussion of the theory of 
automatic control, and a detailed treatment of 
the types of problems encountered in industry. 
Examples of the various classes of instruments 
are presented, showing both functional and 
constructional requirements. The author 
covers the field of servomechanisms, — 
governors, and of temperature, pressure, flow, 
and liquid-level controls. Discontinuities and 
linearities are studied in considerable detail. 


Diesec Enotne Cartatoc, Vol. 16, 1951. 
Rex W. Wadman, publisher; published and 
distributed by Diesel Engines, Inc., 816 N. 
La Cienega Boulevard, Los Angeles 46, Calif. 
Fabrikoid, 10'/, X 13/4 in., 408 pp., illus., 
diagrams, charts, tables, $10. Presents de- 
tailed descriptions of American Diesel engines, 
equipment, and accessories. All types are 
covered, including two and four-cycle and 
dual fuel, for stationary, automotive, or 
marine use. A classified buyers’ guide of 
engines and accessories is provided. As usual 
the new edition has been revised to include new 
designs developed during the intervening 
twelve months. 


DispLacement Pumps Morors. By R. 
Hadekel. Sir Isaac Pitman & Sons, Led., 
London, England, 1951. Cloth, 5'/2 X 85/4 
in., 172 pp., diagrams, 25s. a a 
general discussion and classification of dis- 
lacement machines, the book proceeds to 
veal in detail with the characteristics and 
operation of the major types as follows: pis- 
ton machines; gear machines; vane machines; 
spherical and skew mechanisms; variable 
capacity machines; hand pumps and foot 
pumps. Constructional problems of gear and 
vane machines are considered in a separate 
chapter. 


pie Tusoretiscue Gas- 
pyrnamix. By R. Sauer. Second edition. 
Springer-Verlag, Berlin, Géttingen, Heidel- 
berg, Germany, 1951. Paper 6 X 9 in., 174 
RP: illus., diagrams, charts, tables, 16.50 Dm. 

ritten for engineers, this book provides a 
mathemarical treatment of steady flow of 
fluids moving with such high velocities that 
they no longer have a uniform viscosity. 
In addition to nonturbulent flow conditions, 
the characteristics of turbulent supersonic 
flow are presented as well as three-dimensional 
problems which pertain to supersonic flow 
around moving bodies and wings. 


Enorvesrino Desion. By J. E. Taylor and 
J. S. Wrigley. Third edition. Sir Isaac Pit- 
man & Sons, Ltd., London, England, 1951. 
Cloth, 8*/4 11 in., 137 diagrams, charts, 
tables, 18s. “This book links the fundamental 
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principles of strength of materials and allied 
subjects with their application to the actual 
designing of simple machines or parts of 
machines. Proofs of fundamental formulas 
and illustrations of common engineering de- 
tails are omitted, since they can be found in 
standard works. The recommendations of the 
British Standards Institution have been fol- 
lowed in the drawings. 


Enoteertno Grapnics. By J. T. Rule and 
E. F. Watts. McGraw-Hill Book Co., Inc., 
New York, N. Y.; Toronto, Canada; Lon- 
don, England, 1951. Linen, 6 X 9'/, in., 
298 pp., diagrams, charts, tables, $3.75. 
This test presents the study of engineering 
drawing in a broader manner than usual. Em- 
wey is placed on the use of graphical methods 
‘or the analysis of engineering problems. 
Methods of construction of conic sections, 
roulettes and spirals, graphical scales, em- 
pirical and periodic curves, and projective 
constructions are considered with simple ap- 
plications to numerical problems. The latter 
part of the book is devoted to the customary 
elements of machine drawing which underlie 
normal drafting-room practice. 


Grenzscuicut-Tueoris. By H. Schlichting. 
Verlag G. Braun, Karlsruhe, Germany, 1951. 
Linen, 67/4 X 9'/- in., 483 pp., illus., dia- 

ams, charts, tables, $10.50 or 75s; unbound, 

10 or 72s. Based on lectures given at the 
Technical University of Braunschweig, this 
book introduces the mathematical and physi- 
cal background of the problems involved in the 
motion of viscous fluids. The basic equations 
of the boundary-layer theory as they are de- 
rived from the Navier-Stokes equation are dis- 
cussed in detail. The theory of the boundary 
layer is then extended to the laminar and to 
the turbulent boundary layer with attention 
given to the problem of the development of 
turbulence. 


Hanpsoox or MgasuREMENT AND CONTROL. 
Edited by M. F. Behar and Associates. In- 
struments Publishing Co., 921 Ridge Ave., 
Pittsburgh, Pa., 1951. Limen, 8'/, X 
in., 291 pp., illus., diagrams, charts, tables; 
included in subscription to Instruments, $3.00 a 
year. This handbook is designed to provide 
users, manufacturers, and students with classi- 
fications, operating factors, and typical ap- 
plications of instruments. ¢ term “‘instru- 
ments"’ includes all indicating, recording, 
integrating, controlling, and computing de- 
vices used in Measurement, inspection, testing, 
and control applications. Laboratory, sci- 
entific, engineering, and industrial instru- 
ments are included Although detailed dis- 
cussion of physical fundamentals is not at- 
tempted, all basic methods and mechanisms 
are covered including pneumatic, hydraulic 
electric, and electronic. 


INTEGRAL TRANSFORMS IN MATHEMATICAL 
Puysics. (Methuen's Monographs on Physi- 
cal Subjects.) By C. J. Tranter. John Wiley 
& Sons, Inc., New York, N. Y.; Methuen & 
Co., Ltd., Lendon, England, 1951. Linen, 
4/4 X 6/, in., 118 pp., diagrams, charts, 
tables, $1.50. This book provides an outline 
of the use of integral transforms in obtaining 
solutions to problems governed by partial 
differential equations with assigned boundary 
and initial conditions. It also shows that a 
similar technique can be employed whatever 
the range of integration of the transform. Ex- 
amples given in the book relate to radial flow 
of heat, heat conduction, the motion of a 
very long string, stresses in a long circular 
cylinder, and heat flow in a cylinder with 
radiation at the surface. 


Qu 
J. M. Juran. 


Heat anp THERMODYNAMICS. M. W. 
Zemansky. Third edition. McGraw-Hill 
Book Co., Inc., New York, N. Y.; Toronto, 
Canada; London, England, 1951. Cloth, 
6 X 91/, in., 465 pp., diagrams, charts, tables, 
$6. This in iate textbook for students 
of physics, chemistry, and engineering dis- 
cusses in the first half the fundamental ideas of 
heat, ideal gases, reversibility, and entropy. 
The remaining chapters deal with physical, 
chemical, and engineering applications in suf- 
ficient detail to show how the general prin- 
ciples are applied to specific cases. The ook 
has been considerably revised to conform with 
recent developments in low-temperature phys- 
ics, streamline flow, turbulence, and so on. 

Hor Worxtno or Non-Ferrous Merats 
anD Institute of Metals Mono 
and Report Series, No. 9. Institute of Metals, 
London, England, 1951. Linen, §'/2 X 
in., 208 pp., illus., diagrams, charts, tables, 
15s; $2.50, U. S. A. The monograph con- 
sists of eight papers, with discussion, reprinted 
from the Journal of the Institute of Metals, 
which formed a symposium on the subject. 
In these ‘papers the metallurgical aspects of 
hot working, its applications, and problems 
encountered in its processes are generally dis- 
cussed. The metals dealt with are aluminum, 
magnesium, copper, tin, lead, and zinc. 

Inpustaiat Pirinc. By C. T. Littleton; 
Special Chapter on Estimating, by R. A. Dick- 
son. McGraw-Hill Book Co., Inc., New York, 
N. Y.; Toronto, Canada, London, England, 
1951. Linen, 6 X 9*/4 in., 394 pp., illus., dia- 
grams, charts, tables, $8. This comprehen- 
sive text is also designed as a reference book 
for practicing engineers and piping designers. 
It discusses the important piping materials; 
presents data for important flow calculations, 
pipe-size determination, and the selection of 
valves and fittings for water, gas, steam, and 
oil-piping systems. The design procedure for 
a modern industrial plant is outlined, and a 
special chapter covers piping-cost estimation. 


Mareriats Hannsoox. By G. S. Brady. 
Seventh edition. McGraw-Hill Book Co., 
Inc., New York, N. Y.; Toronto, Canada; 
London, England, 1951. Fabrikoid, 6 X 9'/, 
in., 913 pp., illus., tables, maps, charts, $8.50. 
This standard reference dn 4 gives practical 
data on approximately 9,000 materials ar- 
ranged under several hundred major heading 
The condensed information gives chief char- 
acteristics, sources, Gomparative data, and 
uses. There are a detailed 50-page index and a 
supplementary section giving basic informa- 
tion on weights, measurements, physical- 
property ranges, definitions, and various useful 
tables. As with the successive previous edi- 
tions, additional material and copics have been 
included to keep the contents up to date. 


atity-Controt Hanpsoox. Edited by 
McGraw-Hill Book Co., Inc., 
New York, N. Y.; Toronto, Canada; Lon- 
don, England, 1951. Linen, 6 X 9'/, in., 
800 pp., illus., diagrams, charts, tables, $10. 
The Z.. half of this comprehensive volume 
covers the economics and specification ot 
quality, how to organize for quality, the ac- 
ceptance, control, and assurance of quality, 
statistical methods in the quality function, 
and forms and records for quality-control 
procedures. In the second half, applications 
ta specific processes and products are descri 

by specialists in textile production, chemical- 
process industries, aircraft manufacture, elec- 
tron tubes, and screw-machine operations. 
Illustrative examples from actual cases 
vide practical working information. There 
are also chapters on the applications of elec- 
tric accounting machines to quality control 
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and on an improved procedure for sampling 
inspection of any material. 

Russer Rep Book, Divectory of the Rubber 
Industry, Eighth edition, 1951-1952. Rubber 
Age, New York, N. Y. Linen, 6 X 9"/: in., 
1006 pp., illus., $7.50. This comprehensive 
directory provides both classified and alpha- 
betical lists of the following: rubber manu- 
facturers in the United States and Canada, 
suppliers of machinery and equipment, labo- 
ratory equipment, accessories and fittings, 
rubber chemicals, fabrics, natural rubber, and 
related marerials. Scrap and reclaimed rubber 
are covered. There are also lists of consulting 
technologists, trade and technical organiza- 
tions, meee Phas courses in the field, and 
technical journals, and a Who's Who of the 
rubber industry. 

Stanparp Manuat on Wexpino. 
Heating, Piping, and Air Conditioning Con- 
tractors National Association, New York, 
N. Y., 1951. Linen, 6 X 9'/, in., 506 pp., 
illus., diagrams, charts, tables, $7.50. wae 
ten primarily for the piping contractor, this 
comprehensive manual contains material of 
value to the architect and engineer as well. 
Welding equipment and processes are de- 
scribed, a materials and filler metals are 
thoroughly covered. Shop organization is 
discussed, and space is devoted to layout and 
fabrication details, including templets and 
jigs. Other topics considered are cost esti- 
mating, testing and inspection, selection and 
training of operators, and the scope of pipe 
welding. Welding terms and symbols are 
listed, and necessary tables and formulas are 
included. 

Symposium on Mernons or Maasurinc 
Viscostry at Hion Rates or Sugar. Special 
Technical Publication No. 111. American 
Society for Testing Materials, 1951. Paper, 
6 X 9 in., 47 pp., ape charts, tables, 
$1.35. The purpose of this symposium was to 
find a suitable method for testing viscosity at 
high rates of shear of various additives used 
in lubricants and fluids. The three papers 
given include the results of investigation of 
two promising methods. 

Tasces or THe Exponentiat Function ¢*. 
U. S. Bureau of Standards, Applied Mathe- 
matics Series No. 14, 1951. 8 xX 
10'/, in., $37 pp., tables, $3.25, for sale by 
Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 
Tables of ascending exponentials in following 
ranges: 0.0000-1.0000 to 18 decimals, 1.0200- 
2.5000 to 15 decimals, 2.500~5.000 to 15 deci- 
mals, and §.00-10.00 to 12 decimals; de- 
scending exponentials 0.0000-2.5000 to 1 deci- 
mals; ascending and descending exponen- 
tials 0.000000-0.000100 to 18 decimals, 1-100 
to 19 significant figures, and 1 X 107" to 
9 X 107? to 18 decimals; values of ¢ and 1/¢ 
to 2556 decimals. 

Tuermoprnamics or Irreversipte Proc- 
esses. By S. R. de Groot. Interscience Pub- 
lishers, New York, N. Y.; North-Holland 
Publishing Co., Amsterdam, Netherlands, 
1951. Linen, 6 X 9 in., 242 pp., diagrams, 
charts, tables, $4. A review of the thermo- 
dynamic aspects of a recently developed macro- 
scopic theory of irreversible processes based 
substantially on nonequilibrium thermody- 
namical functions. The first two chapters 
give an introduction to the various treatments 
of irreversible processes and an account of 
the foundations of thermodynamic theory. 
In the following seven chapters a number of 
examples covering important applications in 
physics and chemistry are treated. In conclu- 
sions certain general questions ate considered 
from a more advanced point of view. 
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ASME BOILER CODE 


Interpretations 


HE Boiler Code Committee meets 
monthly to consider “‘Cases’’ where 
users have foune difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are sub- 
mitted by letter to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Sercet, New York 18, N. Y.; (2) 
Copies are ‘distributed to Committee 
members for study; (3) At the next Com- 
mittee Meeting interpretations are formu- 
lated to be submitted to the ASME 
Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) They are submitted to 
the Board for action; (5) Those ap- 
proved are sent to the inquirers and are 
published in Mecnanicat ENGINBERING 
(The following Case Interpretations 
were formulated at the Committee meet- 
ing September 21, 1951, and approved by 
the Board, November 30, 1951.) 


Case No. 1068-2 (Reopened ) 
(Special Ruling) 


Inquiry: Is it permissible to use plates 
of open-hearth or electric-furnace process 
steel which meet ASTM Specifications 
A-7-50T, Steel for Bridges and Buildings, 
A-113-50T, Grade C, Structural Steel for 
Locomotives and Cars, and A-283-50T, 
Grades A, B, C, and D, Low and Inter- 
mediate Tensile Strength Carbon-Steel 
Plates of Structural Quality, in the con- 
struction of pressure vessels? 

Reply: It is the opinion of the Com- 
mittee that these materials may be used 
for pressure parts in unfired pressure 
vessels provided all the following re- 
quirements are met: 


(1) The vessels are not used to con- 
tain lethal substances, either liquid or 
gascous; 

(2) The materials are not used in the 
construction of unfired stcam_ boilers 
(See Par. U-2); 

(3) The design temperature at which 
the material is used is between —20 F 
and 650 F; 

(4) The thickness of plates on which 
strength welding is applied does not ex- 
ceed */s in.; 

(5) The design stresses shall be: 


—20 to 650 F 
A-7 — Plates only 10,100 
A-113 Grade C 8,850 
A-283 Grade A 8,300 


A-283 Grade B 9,200 


-20 t 650 F 
A-283 Grade C 10,100 
A-283 Grade D 10,100 


The factor 1.25 may be applied ro these 
stresses under Pars. U-200 and U-201 of 
the 1949 and under 1950 Section VIII 

These materials may also be used for 
Par. U-70 vessels having a shell thickness 
of '/¢ in. or less, at the reduced stresses 
provided in that paragraph. 


Case No. 1137 
(Special Ruling) 


Inquiry: May a basic longitudinal 
joint efficiency of 80 per cent be used in 
designing shells of welded steel heating 
boilers, providing the welding procedure 
and operators have been qualified ac- 
cording to Section 1X? 

Reply: It is the opinion of the Com- 
mittee that an ultimate joint strength 80 
per cent of the minimum specified tensile 
strength of the plate may be used for 
double-welded butt joints and for single- 
welded burt joints with backing strips 
when applying the requirements of Par. 
H-70 to the design of welded steel heat- 
ing boilers for any temperatures and 
pressures permitted under Section IV. 
For single-welded butt joints without 
backing strips, an ultimate joint strength 
70 per cent of the minimum specified 
tensile strength of the plate may be used. 
The following conditions will govern: 


1. The welding procedure shall be 
qualified according to Par. UW-28 of 
the 1950 Unfired Pressure Vessel Code 

2. Welding operators shall be tested 
according to Par. UW-29. 

3. Identification of welding operators 
shall be according to Par. UW-37(f). 

4. Check of welding procedures and 
operator qualifications shall be according 
to Par. UW-47. 

5. Inspection during manufacture 
shall be according to Par. UW-48. 

6. Boilers shall be given hammer test 
according to Par. UW-50(b) and a hy- 
drostatic test according to Par. UW-50(d). 

7. Boiler joints shall be spot examined 
according to Pars. UW-52(a), (c), (©), 
(A, and (g). 

8. When this joint efficiency is used 
for boiler design, the fact shall be noted 
on the Manufacturers’ Data Report. 

This Case does not affect the minimum 
allowable thicknesses of shell plates as 
specified in Table H-1. 


MecHANICAL ENGINEERING 


Case No. 1145 
[Interpretation of Par. P-23(a)| 


Inquiry: May the revised allowable 
stress valucs for Tables P-5 and P-7, 
Section I, published in August, 1951, issue 
of Mecuanicat be used 
in the pipe wall thickness formula in Par. 
P-23(a)? 

Reply: It is the opinion of the Com- 
mittee that the revised stresses published 
in the August, 1951, issue of MecHaNicaL 
ENGINEERING May be used in Code con- 
struction. 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


S$ need arises, the Boiler Code Com- 
Mittee entertains suggestions for re- 
vising its Codes. Revisions approved by 
the Committee are published here as 
proposed addenda to the Code to invite 
criticism. If and as finally approved by 
the ASME. Board on Codes and Stand- 
ards, and formally adopted by the Coun- 
cil, they are printed in the annual ad- 
denda supplements to the Code. Trien- 
nially the addenda are incorporated into 
a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. Simple changes are indi- 
cated directly. In the more involved re- 
visions added words are printed in sMALL 
capitats; deleted words are enclosed in 
brackets [ ]. 

Comments should be addressed to the 
Secretary of the Boiler Code Committee, 
ASME, 29 West 39th Street, New York 
18, N. Y. 


Power Boilers 1949 


Preamate. Delete “‘rcheaters’’ from the last 
sentence and add as a new paragraph: 


Reheaters receiving steam which has passed 
through part of a turbine or other prime 
mover shall conform to Code requirements for 
superheaters. Piping between the reheater 
connections and the turbine or other prime 
mover is not within the scope of the Code. 


Par. P-273(e). Add at end of paragraph: 

The individual coefficient Kp as determined 
by nine tests shall fall within a range of plus 
or minus 10 per cent of the average coefficient 


Par. P-288. Insert as new paragraph: 

(d) Every reheater shall have one or more 
safety valves, such that the total relieving 
capacity is at least equal to the maximum 
steam flow for which the reheater is designed. 
At least one valve shall be located on the 
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reheater outlet. The relieving capacity of the 
valve on the reheater outlet shall be not less 
than 15 per cent of the required total. The 
capacity of reheater safety valves shall not be 
included in the required relieving capacity 
for the boiler and superheater. 


Par. P-288(d). Chcnge (d) w (e) and 
revise to read: 

(e) A soot blower connection may be at- 
tached to the same outlet from the super- 
heater or reheater that is used for the safety 
valve connection. 


Par. P-289. Revise first paragraph to read: 

Every safety valve used on a superheater 
or reheater discharging superheated steam at a 
temperature over 450 F shall have a casing, 
including the base, body, and bonnet and 
spindle, of steel, steel alloy, or equivalent 
heat-resisting material. 


Par. P-301. Revise first sentence to read: 
Each steam-discharge outlet, except safety- 
valve, reheater inlet and outlet or super- 
heater inlet connections, shall be fitted with a 
stop valve located at an accessible point in 
the steam delivery line and as near to the 
boiler nozzle as convenient and practicable. 


Par. P-301. Second paragraph, last sen- 
tence; revise to read: 
A stop valve is not required at the inlet or the 
outlet of a reheater or separately fired super- 
heater. 


Material Specifications 1949 
Eprroriat Note 


The Boiler Code Committee has approved 
the addition to Section II of the following new 
specifications: 


SA-278-49T, Specification for Gray Iron 
Castings 

SA-7-50T, Specification for Steel for Bridges 
and Buildings 

SA-113-S0T, Grade C, Specification for 
Structural Steel for Locomotives and Cars 

SA-283-50T, Grades A, B, C and D, Speci- 
fication for Low and Intermediate Tensile 
Strength Carbon-Steel Plates of Structural 
Quality (Plates 2 In. and Under in Thickness) 

SA-333-50T, Seamless and Welded Steel 
Pipe for Low Temperature Service (Nors: 
Delete reference to Note 1 and change refer- 
ence to Note 2 to read Note 1) 


The foregoing new specifications and the 
ASTM 1951 revisions, also approved by the 
Boiler Code Committee, of the following 
specifications will be incorporated in the 
19§2 edition of Section Il. Meantime those 
in need of them may secure copies from ASTM: 


SB-12-51, Specification for Copper Rods for 
Locomotive Staybolts 

SB-42-51, Specification for Seamless Copper 
Pipe, Standard Sizes 

SB-43-51, Specification for Seamless Red 
Brass Pipe, Standard Sizes 

SB-61-51, Specification for Steam or Valve 
Bronze Castings 

SB-62-51, Specification for Composition 
Brass or Ounce Metal Castings 


SB-75-51, Specification for Seamless Copper 
Tubes 

SB-96-51, Specification for Copper-Silicon 
Alloy Plate and Sheet for Pressure Vessels 

SB-98-51, Specification for Copper-Silicon 
Alloy Rods, Bars and Shapes 

SB-111-51, Specification for Copper and 
Copper-Alloy Seamless Condenser Tubes and 
Ferrule Stock 

SB-171-51, Specification for Copper-Alloy 
Condenser Tube Plates 

SB-178-51, Specification for Aluminum and 
Aluminum-Alloy Sheet and Plate for Use in 
Pressure Vessels 


Low-Pressure Heating Boilers, 1949 


Par. H-12. Revise second sentence to read: 
All sheets, except those having tubes installed 
by rolling, may be classified as shell plates. 


Par. H-44(c). First sentence: delete ‘‘and 
withstand the preliminary test described in 
H-45."" 


Par. H-45. Delete. 


Par. H-51(d). 
and substitute: 

If a manufacturer wishes to apply the 
Code Symbol to a design of relief valves 
or steam safety valves, four valves of each 
pipe size and/or orifice size shall be tested. 
These four valves shall be set at pressures 
that will cover the approximate range of pres- 
sure for which the valves will be used. The 
capacities as determined by these four tests 
shall be plotted against the absolute accumula- 
tion test pressure and a curve drawn through 
these four points. If the four points do not 
establish a reasonable curve, the authorized 
observer shall require additional valves 
tested. From this curve the relieving capaci- 
ties shall be obtained. The stamped capacity 
shall be 90 per cent of the capacity taken from 
the curve. 


Delete second paragraph 


Par. H-51(e). Revise third paragraph to 
read: 

Capacity certification tests of relief valves 
for hot water boilers and tanks shall be con- 
ducted at 110 per cent of the pressure for 
which the valve is set to operate. 

Par. H-97(c). First sentence; delete ‘‘and 
withstand the preliminary test prescribed in 
H-98."" 


Par. H-98. Delete. 
Par. H-104(d), delete second paragraph 


and substitute: 

If a manufacturer wishes to apply the 
Code Symbol to a design of relief valves or 
steam safety valves, four valves of each. pipe 
size and/or orifice size shall be tested. These 
four valves shall be set at pressures which will 
cover the approximate range of pressure for 
which the valves will be used. The capacities 
as determined by these four tests shall be 
plotted against the absolute accumulation 
test pressure and a curve drawn through these 
four points. If the four points do not estab- 
lish a reasonable curve, the authorized ob- 
server shail require additional valves tested. 
From this curve the relieving capacities shall 
be obtained. The stamped capacity shall be 
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90 per cent of the capacity taken from the 
curve. 


Unfired Pressure Vessels 1950 
Par. UG-31. Delete paragraph (a) and 


substitute: 

(a) Tubes and Pipe Used as Tubes. Tubes 
and pipe‘ when used in lieu of tubes in the 
construction of unfired pressure vessels shall 
meet the following requirements: 

(1) Additional wall thickness should be 
provided when corrosion, erosion or wear due 
to cleaning operations is expected; 

(2) Where tube ends are threaded, addi- 
tional wall thickness is to be provided in the 


0.8 
amount of “ in. (where #2 equals the number 
of threads per inch); 

Nore: The requirements for rolling, expand- 
ing, or otherwise seating tubes in tube plates 
may require additional wall thickness and 
careful caoice of materials because of possible 

Aid, 


relaxation due to ial exp 
stresses. 


Delete paragraph (b) 

Change UG-31 (c) to (4) and revise to read: 

(b) Internal Pressure. The required wall 
thickness for tubes and pipes under internal 
pressure shall be determined by the rules for 
cylindrical shells in Par. UG-27. 


Change UG-31 (d) to (c). 
Par. UG-44(aX3). Delete. 


Par. UG-67. Delete paragraph (d) and 
substitute: 


(d) In design, stresses not to exceed those 
given in Table UG-23 for temperatures of 
~20 F to 650 F shall be used. 


Delete paragraph (e). 
Change UG-67 (f) to (e). 


Par. UG-84(cX6). Fifth sentence; revise 
to read: 
One set of impact specimens shall be cut from 
each such test block and this set of specimens 
shall represent all forgings that are from the 
same heat of material and given the same heat 
treatment as the test block, and whose thick- 
ness does not differ from that of the test 
block by more than plus or minus 50 per cent 
or 1'/: inches, whichever is less, except that 
forged flanges and tube sheets thicker than 
5'/2 inches may be qualified from a 4-inch 
test block. 


Par. UW-9. Delete paragraph (c) and 
substitute: 

(c) Tapered Plate Edges. A tapered transi- 
tion section having a length not less chan four 
times the offset between the adjacent plate 
surfaces, as shown in Fig. UW-9, shall be 
provided at joints between plates that differ 
in thickness by more than one-fourth of the 
thickness of the thinner plate or by more than 
1/,in. The transition section may be formed 
by any process that will provide a uniform 
taper. The weld may be partly or entirely 
in the tapered section or adjacent to it as 
indicated in Fig. UW-9. 
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ASME NEWS 


With Notes on the Engineering Profession 


ASME Special Committee on 
Society Policy Releases 
Progress Report 


HE Special Committee on Society Policy, consisting of E. G. Bailey, chairman, 

Harold V. Coes, and A. R. Mumford, was appointed by the Executive Committee 
of the Council in January, 1951, fer the purpose of reviewing all Society activities. 
F. M. Gunby and A. L, Penniman, jr., were later added to the committee. The sub- 
stance of the Committee's discussion at a meeting held in New York, Aug. 29, 1951, 
was presented at an informal meeting of the Council and representatives of Boards and 
Committees at Atlantic City, N. J., on Sunday evening, Nov. 24, 1951, in connection 


with the 1951 Annual Meeting of the Society. 


The progress report which follows 


is quoted from the minutes of the August 29 meeting of the special committee.— 


Epiror 


Publications 


The first item discussed was that of publica- 
tions. It was generally agreed that Mecuant- 
cat Enoinesrino was an excellent magazine 
and subject to no major criticism, It was also 
agreed that this magazine should be continued 
as a free service to members. 

The change in publications policy under 
which Transactions were no‘longer issued free 
to the membership has resulted in the reduction 
of the printing of this volume to something 
less than $000 copies at a cost of $35,000 a year. 
1200 to 1500 copies are purchased and about 
1900 copies are given free to depositories. The 
suggestion was made that cach new member be 
given a sample copy of Transactions free as an 
inducement to subscribe for later issues during 
his membership. Mr. Mumford was asked to 
study the problem and to report. 

The Society now issues two Membership 
Lists, first, an alphabetical and geographical 
lise and second, a list by companies employing 
the members. These lists are published in 
alternate years and thus provide a uniform 
work load on staff used to prepare these lists. 
Each issue costs about $8500 and there are 4000 
of them so that the cost is about $2.25 per issue. 
At the present time they are issued to members 
on request, the alphabetical list free and the 
company membership at an advertised price of 
$2. It was generally agreed that the present 
scheme of publication of each list in alternate 
years and the limitation of distribution to re- 
quests should be continued 

There was a considerable amount of discus- 
sion about the publication of papers with par- 
ticular emphasis on the acceptance of a number 
of mediocre papers for publication. Sugges- 
tions were made as to a National Board of 
Review with a paid editor whose sole job 
would be improvement of quality by rigid 
standards of selection so that the publication 


of a paper by the Society either in MecuanicaL 
Enoinesrino or Transactions would become a 
substantial honor to the author. Other 
schemes bearing on the improvement of paper 
quality are discussed under other topics. 


Meetings 


The subject of all forms of Society meetings 
was discussed from the standpoint of costs, 
attendance, and service to the membership. 
Suggestions were made that the Spring and Fall 
meetings of the Society, termed ‘‘National 
Meetings,"’ might well be eliminated and less 
expensive regional meetings substituted for 
them. Such regional meetings would require 
less staff assistance than either the Spring or 
Fall meeting and if the quality of papers is im- 
proved, might weli concentrate on local re- 
gional interests and thus improve service to 
the membership. 

Divisional Conferences are specialized meet- 
ings of gtoups interested in several fields. 
Such meetings are growing in number and may 
well develop into an important method of 
interchanging information in the engineering 
profession. 

Section meetings are usually small and are in 
general not of very high quality. Frequently 
this has been traced to lack of information on 
the part of the local program committee and in 
some cases to uninformed and uninspired local 
committee personnel. It was suggested that 
the central program help might be improved to 
the end that objective programs could be de- 
veloped. We might take a leaf out of the book 
of the British practice [The Institution of 
Mechanical Engineers] and encourage the re- 
presentation of important papers at local sec- 
tions even by persons other than the author. 
A house bulletin might be issued to concentrate 
information of inspiring character and a help- 
fal nature for the local section officers. The 
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problem of indoctrination and inspiration of 
section and regional officers was discussed and 
the impression was generally held that such 
officers have not been properly indoctrinated so 
that their planning of local-section activities is 
weak and usually unsuccessful. It was sug- 
gested that vice-presidents and past officers 
should be given some official standing after 
the completion of their terms of office so that 
the experience they have gained should con- 
tinue to be available officially to the sections 
and regions. It was suggested that proper in- 
doctrination cannot be secured by a short talk 
to an individual unless that individual has 
acquired a considerable amount of experience 
prior to the talk. Ir might be well to consider 
more frequent assembly of the vice-presidents 
in office for long sessions lasting as much as two 
days where the interchange of ideas could 
really be worked out to the benefit of all the 
officers taking part. Ernest Hartford was con- 
sidered favorably to develop work with the 
vice-presidents in a similar manner as he has 
developed it formerly with the Committee on 
Sections. 

Secretary Davies is to formulate a report to 
the Committee giving in greater detail his ideas 
on the improvement of meetings some of which 
have been mentioned in the foregoing notes. 

The general feeling that sections and even 
national officers are not as carefully selected as 
they might be was traced to certain practices 
in the selection of nominating committees all 
down the line. In some regions a rotative sys- 
tem of selecting members of nominating com- 
mittees has been in effect. This basis of selec- 
tion of these important individuals on geo- 
gtaphical location rather than on specific abil- 
ity for the job to be done is unfavorable. It 
was believed that a way should be developed to 
eliminate this practice 

In order that the National Nominating Com- 
mittee have the privilege of the consideration 
of more than one individual for regional officer 
CVP) it was suggested that each Section in a 
region be asked to propose a qualified indi- 
vidual in its area with outstanding ability for 
the job. In this way the National Committee 
will have several names from which to select 
the Regional Vice-President. President 
Brown will offer additional comments on these 
matters. President Brown and _ Secretary 
Davies will offer together comments on Section 
Meetings. 

The Executive Committee of Professional 
Divisions has expressed a desire for more inti- 
mate contact with meetings with Council 
members. A report on this is to be offered by 
Secretary Davies. 

Some criticism of the Organization Com- 
mittee has appeared and this was considered in 
some detail. The Organization Committee 
has certain clearly defined and helpful func- 

(Continued on page 88) 
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TO ASME MEMBERS 


Suggestions on Society Affairs Requested 


SPECIAL Committee on Society Policy was formed by act of the 
Executive Committee of the ASME Council in January, 1951. 


This Committee was instructed to review all Society activities and re- 
port to the Council. 


The Special Committee was originally composed of Past-Presidents 
E. G. Bailey and Harold V. Coes, and Past Vice-President A. R. Mum- 
ford. It was expanded later to include also Vice-President F. M. 
Gunby and Director at Large A. L. Penniman, Jr. 

Several meetings of the Committee were held throughout the year. 
Discussions centered on the following principal topics: 

(1) Publications and papers; (2) Meetings; (3) Uniform Dues; 
(4) Dues a la carte; (5) Finances; (6) Professional Divisions; (7) Re- 
search; (8) Development Fund; (9) Outside Related Interests. 

The Committee rendered a progress report, based on the minutes of 
its meeting of August 29, which was discussed by members of the 
Council and representatives of ASME Boards and Committees at the 
1951 ASME Annual Meeting held in Atlantic City, N. J. The sub- 
stance of the progress report is quoted on pages 86 and 88 of this issue. 


J am pleased to report that the Committee has been extended for 
another year. 

Members who desire to do so may send their suggestions relative to 
the Society to E. G. Bailey, chairman, Special Committee on Society 
Policy, ASME, 29 West 39th Street, New York 18, N. Y. 

It is also suggested that members may wish to submit items for 
consideration at the regular administrative committee meetings of their 
Regions. 

J. Carvin Brown, President (1951) 
The American Society of Mechanical Engineers 
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(Continued from page 86) 
tions. There are some gaps between the 
functions of this Committee and other Com- 
mittees at different levels. Largely its func- 
tions are critical and constructive advice and 
the establishment of policies for the guidance 
of Secretary Davies. 


Membership Dues 


The consideration of dues was necessary be- 
cause of the recent increase approved by mem- 
bership vote and the danger that further io- 
creases may be necessitated by the continuing 
inflation of the nation’s economy. It was 
agreed that every effort should be made to 
eliminate waste in the operation of the Society, 
to eliminate costly and useless services to the 
membership, and to concentrate expenditures 
on thuse fields which would produce the most 
valuable service professionally and from a pres- 
tige standpoine to the membership. 

The Committee did not feel that a reduction 
in dues co isolated members because of their 
inability to attend sectional or national meet- 
ings could be justified. There are, of course, 
justifications for a reduction of dues to inactive 
members on retirement from active practice of 
their profession. In most cases this takes the 
form of paid-up dues. 

Ac the present time the dues are uniform but 
do not include Transactions. It may be neces- 
sary to extend the a la carte idea at some future 
date to raise the income, but it was nor felt 
that any recognition of geographical differ- 
ences within the United States or in foreign 
countries should be reflected in the dues aor 
should the rate of exchange between the United 
States and foreign countries be recognized by 
the partial absorption of the difference by the 
Society. A member under severe pressure and 
physically unable to attend meetings can drop 
the payment of dues and subscribe to Macttant- 
cat Enoineerino. In so doing he loses the 
prestige of membership in the Society and this 
seems to be something he is unwilling to lose. 
The Committee believes that he should be re- 
quired to pay for that prestige. 

In the special case under consideration at the 
present time, involving a group of engineers 10 
Mexico, special treatment differing trom that 
accorded other foreign countries was not felt to 
be justified by this Committee. There are, 
however, certain factors which can justify a 
difference in treatment in other respects than 
financial. Mexico does not have a strong engi- 
neering organization. In the cause of the pro- 
tession it might be well co spend some etfort 
on building up such an organization by the 
establishment of a Local Section rather than a 
group. Payment of full dues would be re- 
quired even though we recognize that the io- 
come of the Mexican engineer does not com- 
pare favorably with American engineers of cor- 
responding ability. However, in the cause of 
the building of an enginecring organization in 
Mexico the return of funds for the operation of 
the Section might include organization ex- 
penses which can not be justified where a 
strong engineering organization already exists 
in a foreign country. 


Financial Statement 


On the financial condition of the Society it 
is expected that income items such as dues will 


increase because of the increase in the dues 
bills. Advertising in Mecnanicat Enoineer- 
ING is expected to increase about 27 per cent 
and the Catalog is expected to hold its own. 
The cost of handling an individual order for a 
preprint is greater than the price charged and 
income from the sale of publications is not ex- 
pected to increase. Prices of copies of Codes 
and Standards may be raised to a limit at which 
the gross return levels off. 

Under the problems of expenditures some 
criticism of the allocation ot charges to ac- 
counts in which individual charges were lost 
was offered. It is desirable to have specific 
expenditures available in a manner so that they 
can be readily separated from the lumped 
charges appearing in a single account. There 
is a danger, however, that any complex setup 
of accounting might be a continuing burden 
on the Society by increasing overhead. Oc- 
casional analysis might provide the answers 
to problems at specific times but a permanent 
setup involving great detail in the financial 
statements might cost more than it would save 
by making analysis easy 


Professional Divisions 


The opinion has been expressed that there 
were coo many professional divisions and some 
combination is indicated by the overlapping of 
activities. Some increased restraint on the tor- 
mation of new divisions might be instituted by 
increasing the number of members of the group 
signing 4 petition to establish such a division 
It might be possible co completely abolish all 
divisions and replace them with large tech- 
nical commuttees which, in the normal course 
of their activity, would co-ordinate the activi- 
ties of related groups through their own activi- 
ties as subcommittees of a large technical com- 
mittee. 


Research 


The problem of research weas discussed and 
generally it was agreed that the number of proj- 
ects in operation must be increased to properly 
finance the Society overhead in this field. To 
increase the number of projects program de- 
velopment is necessary. The project is a build- 
ing operation and may require some time. 


Development Fund 


A development fund was established in about 
1945 with che collection of $106,000 by Donald 
S. Walker who acted as its national chairman. 
Of this $35,000 remains plus some expenses 
covered by appropriations from this fund 
which may be returned. It is now proposed 
that this fund be replenished by a campaign, 
now in its planning stages, having the object 
otf collection of $500,000. 


Outside Related Interest 


There were several activities of related inter- 
ests, but outside of the Society, which were ex- 
amined. It was brought out that such activi- 
ties require little expenditure of money, par- 
ticularly chose under the joint sponsorship ot 
the Engineers Joint Council. These interests 
do attract highly qualified individuals willing 
to give a considerable amount of their time to 
the activities. It is disappointing that the 
same attraction does not exist to the same ex- 
tent for direct activities of the Society. 


MeEcHANICAL ENGINEERING 


It was agreed that engineering enrollment in 
educational institutes must be encouraged be- 
cause of the increasing shortage of engineering 
manpower for the defense effort. It was 
pointed out that European contacts have a pres- 
tige value which alone might justify reasonable 
expenditures when the budget permits and in 
addition there is an interchange of operational 
ideas which may save expense or provide bet- 
ter service. 

The Society is a member of the National 
Management Council and is contributing to its 
activities financially as well as chrough mutual 
membership. The contribution is small but is 
deserving of consideration. 

The publication of Applied Mechanics Reviews 
was undertaken after it had been dropped in 
Germany. The Society has spent approxi- 
mately $35,000 to date in this operation. 
Some of this money may be returned after the 
publication becomes self-supporting which 
may occur within six months. The Govern- 
ment interest in chis publication is expressed by 
a grant of $20,000 total from two agencies. 


Suggestions 


The suggestion was made that the number of 
members and the grade of members required to 
form a section be increased in order to prevent 
the establishment of sections by inexperienced 
youngsters who could not be considered stable 
enough to insure a long life to a Society. 

It had been suggested that the winners of 
prize contests at the several Student Conter- 
ences in the country be brought together and 
that a national contest be held. This problem 
had already been assigned to the Student De- 
velopment Committee. 


Engineers Needed for 
National Security 


“If engineers fail, the tree world fails," 
said Col. T. A. Weyher, chief, Fire Control 
Instrument Group, Frankford Arsenal. The 
topic of Colonel Weyher's talk was ‘’The 
Engineer in Defense," and was presented by 
the ASME Philadelphia Section in an effort 
to co-operate with the Engineering Manpower 
Commission of the Enginedrs Joint Council to 
carry out the theme and purpose of the Engi- 
neering Manpower Convocation held in Pitts- 
burgh, Pa., Sepr. 28, 1951. 

Colonel Weyher's spoke on the aeeds of na- 
tional security for professional engineers, the 
shortage of engineers to do the job, and the 
measures to be taken by industry to help it- 
self. The speaker used as a background for 
his presentation the experiences and problems 
in engineering manpower shortages being en- 
countered by the Ordnance Corps of the Army 
in connection with the performance of de- 
velopment and design work for the Defense 
Department. 

He emphasized the fact that the most 
promising avenues for immediate relief of the 
shortage of engineering personnel are utiliza- 
tion and training. “We must free the engi- 
neer as much as possible of those routine tasks 
that take up so much of his time. . . to rid 
him of administrative paper work and of sub- 
professional tasks that can be performed by 
less highly trained people. Wé must make 
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sure that the engineer is given freedom to de- 
velop as quickly as he can and that he is given 
progressively more difficult assignments just 
as he shows promise of being able to handle 
them.” 

In discussing the attitude of our Govern- 
ment with regard to the necessity for the 
proper use of its engineering manpower, 
Colo.ael Weyher stated, “The industrial might 
of America was the decisive factor in the 
winning of two major wars within the last 35 
years. The war power of America is built 
upor engineering, industrial management, 
and raw materials. An essential part of our 
might is due to our engineering strength. 
Our potential enemy greatly outnumbers us. 
We can make up for the disparity in numbers 
through organizational and technical superi- 


ority. We must have the ability to translate 
the forward thinking of scientists into useful 
products, and, if necessary, deadly weapons. 
A substantial number of people in Govern- 
ment appreciate the importance of not per- 
mitting a holiday in engineering education to 
occur again as it did in the last war. If we 
are to maintain world supremacy technically, 
it is imperative that our technological fences 
be kept in repair continuously by present and 
succeeding generations of engineers." 

The speaker was introduced by Ralph 
Goetzenberger, Fellow ASME, vice-president, 
Minneapolis-Honeywell Regulator Company, 
member of the United States Commission of 
UNESCO, representative for Engineers’ Coun- 
cil for Professional Development on the 
American Council of Education. 


United Engineering Trustees, Inc., 
Report for 1950-1951 
Summary of Facts Concerning Building, 


Finances, Engineering Societies Library, 
and Engineering Foundation 


HE Annual Report of the United Engi- 

neering Trustees, Inc., for 1950-1951 was 
issued Oct. 25, 1951, by Irving V. A. Huie, 
president UET. The following excerpts are 
from Mr. Huie's report: 


Forty-Seventh Year 


The Founder Societies, through their au- 
thorized members, incorporated United Engi- 
neering Trustees, Inc., in 1904, to act for these 
associated societies in ‘‘the advancement of 
the engineering arts and sciences in all their 
branches and to maintain a free public engi- 
neering library.’ The broad charter em- 
powers the Corporation to do much more for 
the Founder Societies than merely to own 
and operate their building and their library, 
and to contribute to some of their researches. 

The Board of Trustees of UET, Inc., with 
47 years of experience, has, as usual, kept in 
close contact with the affairs of the organiza- 
uion and its normal routine operation. Much 
special attention has been given to the problem 
of larger and more modern quarters for the 
Founder and Associate Societies. 


Engineering Societies Building 


The matter of inadequacies of the 44-year- 
old Engineering Societies Building, dedicated 
in 1907, a gift from Andrew Carnegie as a 
center for engineers, to meet up-to-date re- 
quirements of the Societies, were given ex- 
tensive consideration in this report. During 
the past year the steam lines have required 
some overhauling, which is a warning that 
extensive piping may be necessary at any time. 
Tests required by the City of New York on 
our elevator safety ¢ontrols developed the 
necessity for a new-type safety. The window 
problem is still with us, frequent local re- 
pairs being made each year, postponing as long 
as possible the complete refenestration which 
eventually will be necessary. We are cn- 
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deavoring to keep things going here at the 
minimum expenditure for renewals with the 
thought that there may be some way to ac- 
quire a new building which will house not 
only the Founder Societies and present As- 
sociates, but include all engineering socictics, 
thereby making a real engineering center as 
was Andrew Carnegie’s ideal when he gave the 
present Engineering Societies Building to 
engineering profession of America." 

All available office space in the building is 
occupied and paying its share of operating 
costs. The usual annual inspection of the 
building by our Insurance Counsel assures us 
of the adequacy of our housekeeping condi- 
tions. We now carry $1,904,000 insurance on 
the building above foundations. The city 
assessed valuation is $439,000 on the land and 
$505,000 on the building, all tax-exempt. 
We continue to receive applications for the 
purchase of the property. 

Since last year, the Library Board has raised 
some questions about the actual ownership of 
collections deeded to the Societies and now 
incorporated in the Enginccring Societies 
Library. This resulted in the draft now in ef- 
fect of a new Library Agreement, which is 
less cumbersome and clearer than the previous 
Agreement in effect since 1915. 


Financial Matters 


Building Depreciation Reserve. At the close 
of the fiscal year it amounted to $821,708.88 
which after 47 years does not yet equal the 
original Carnegie gift. No deductions have 
been made from this reserve for several years 
so that it is growing at an appreciable rate. 
Each year $20,000 is added from building 
income. Interest from investments added 
another $54,923.23 for this past year. 

The Corporation continues to act as treasurer 
for the Engineers’ Council for Professional 
Development, and as custodian of funds for 
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the John Fritz Medal Board of Award and the 
Daniel Guggenheim Medal Board of Award, 
also for contributions to various councils 
and committees. 

ASME Members on the UET Board of 
Trustees are R. F. Gagg, Warner Seely, and J. 
L. Kopf. 


The Engineering Societies Library 


1949-30 1950-51 
Visitors served...... total 22,283 18,104 
Nonvisitors served.....total 14,618 16,783 
Total 36,901 34,887 
Photostat orders... .. 4,251 
Photostat prints......... 43,094 $1,219 
Microfilm orders... 217 
Bibliography 635 
Searches and paid services... . .128 
1 
Words translated «G2,249 173,656 
Borrowers .+++1,769 1,691 
Books lent ‘ +25$34 2,425 
Telephone inquiries §$,842 6,655 
Letters written (exclusive 
of book orders)........... 2,990 3,412 


Ralph H. Phelps, director, Engineering 
Societies Library, New York, N. Y., in his 
annual report to the Library Board, stated that 
greater use is continuing to be made of the 
services of the Library by nonvisitors. In- 
come from searching, translating, and photo 
and microfilm copying increased 25 per cent 
over last year. 


Statistics of Library Use 


The Library for some years has conducted 
confidential searches as requested by companies 
or individuals needing information on a 
specific subject. About three years ago the 
Library began issuing general-interest bibliog- 
raphies to be sold to anyone interested in the 
selected topics. The recent prediction made 
by James B. Conant, president, Harvard Uni- 
versity, regarding the rapid progress in the 
utilization of solar energy was of much in- 
terest here because the Library, early this 
year, had issued a bibliography on the 
domestic and industrial uses of solar heat- 
ing 

Another subject covered this year was the 
management of construction jobs and pres- 
ently a bibliography on snow, ice, and per- 
manent frost is being compiled. 

A new No. 1 photostat machine was pur- 
chased to replace a machine that had been in 
operation for 26 years. A special device on 
the new machine permits a saving in the 
amount of photoprint paper use. 

Two new monographs were published during 
the year. These are ‘Hydraulic Transients,” 
by G. R. Rich, and ‘‘Theory of Elasticity’ 
second edition, by Stephen Timoshenko and 
J. N. Goodier. 

The Library staff prepared reviews of 585 
books which were supplied to the Founder 
Societies, The Engineering Institute of Canada, 
and the Engineering Index. 

Among the visitors to the Library were a 
group of 20 foreign librarians and documental- 
ists sponsored by ECA and another group of a 
dozen foreign metallurgists sponsored by the 
American Society for Metals and the ECA; 
The Engineering Institute of Canada sent 


3 
te 
ie 
ik 
a 
4 
. 
fics 


90 


their new librarian for a week's study of our 
collection and methods and several library- 
school groups from various cities visited che 
library. Most of them are especially in 
terested in our classed catalog 


Periodicals 


Each year fewer periodicals are received as 
gifts. This is no doube partly due to the in- 
creased publishing costs, but it is also duce to 
the Founder Societies discontinuing their own 
exchanges. The number and the cost of sub- 
scriptions and exchanges paid by the Library 
are increasing. This year our subscriptions 
were increased by 24, we had 17 additional 
exchanges, but had 16 less gifts than last year 
In continuance of the policy of obtaining the 
best engineering literature from all over the 
world sample copies of many periodicals were 
examined and some subscriptions placed or 
exchanges arranged. Japanese material was 
especially studied 

The Library has 170,434 volumes, 12,788 
maps, and $234 searches. Many of che items 
kept were gifts. They came from many in- 
dividuals, societies, companies, libraries, and 
schools. These gifts were helpful as it is 
difficult or impossible to get some of the 
material through the usual commercial chan- 
nels. 

J. S. Thompson and Theodore Baumeister 
represent The American Society of Mechanical 
Engineers on the Engineering Societies Library 
Board. Mr. Baumeister is vice-chairman of 
the Board. Mr. Thompson is on the Ad- 


ministrative Committee. 
The Engineering Foundation 


In his annual report, Frank T. Sisco, tech- 
nical director of the Engineering Foundation, 
UET, stated 

During the year ending Sept. 39, 1951, the 
Engineering Foundation had sponsored and 
made grants toward the support of 16 proj- 
ects. Fourteen of these 16 projects were ac- 
tive and made excellent progress. Grants 
totaling $35,800 were approved for the support 
of these projects. Of this total, $5000 was a 
special one-year grant to ECPD for the use of 
an ad hoc committee on professional develop- 
ment at the graduate level in representative 
communities, and $800 represented an addi- 
tional appropriation to one ASME project 
made with an unused grant returned by this 
Founder Society. 


ASME Projects 


The American Society of Mechanical Engi- 
neers sponsored several projects; their present 
status Is an active one. These were Lubrica- 
tion (project 23), Effect of Temperature on 
Properties of Metals (project 45), Plastic 
Flow of Metals (project 68), and Applied 
Mechanecs Reviews (project 94). 


Lubrication. During the past year the ex- 
perimental work on this project on pressure- 
temperature-viscosity relations for over 40 
lubricating fluids was completed. The final 
report has been written and is now in prepara- 
tion for circulation 


E fect of Temperature on the Properties of Metals. 
This important project has been under way, 


MECHANICAL ENGINEERING 


ASME Spring Meeting in Seattle 


UNIVERSITY OF WASHINGTON CAMPUS 
(The Western ame 5 Section, ASME, will be host at the 1952 - Meeting to be held 


at the University of 


ashington, Seattle, Wash., March 24-26, 1952. 


his beautiful city— 


celebrating her 1ooth birthday—located between two mountain ee the Cascades and 


Olympics, and between Puget Sound and Lake Washington, is within a 


‘ew hours’ drive of Mr. 


Rainer. Since the war Seattle has greatly increased its manufactusing, especially aircraft and 
shipbuilding. Ic is headquarters for Boeing. ) 


with sporadic Foundation support, since 1930. 
In recent years industry has supported the 
project liberally and no Foundation grants 
were requested. For the fiscal year 1950-1951 
a grant of $2000 was requested and approved. 
Ac the present time the joint ASTM-ASME 
Committee in charge of the work has 13 proj- 
ects under way, ten of which are being done 
co-operatively by Committee members in their 
own laboratories, while three are being 
financed by Committee funds. 


Plastic Flow of Metals. The long-term proj- 
ect on the rolling of metals at M.1.T., which 
has received support from the Foundation 
since 1936, will be terminated this year. 
Recently it has been concerned with the de- 
termination of normal and shear stresses at 
the arc of contact between the roll and the bar. 
The entire work of this project will be sum- 
marized in two papers now in the course of 
preparation. 

The latest phase in determining the coefhi- 
cient of sliding friction at Hlinois Institute of 
Technology was an investigation of the effect 
of elevated temperatures and high pressures. 
The results obtained were at variance with 
earlier data obtained at room temperature. 
It was found that oxide films, which formed at 
high temperatures, reduced the tendency of 
the sliding surface to gall. 


Applied Mechanics Reviews. On Oct. 1, 1950, 
editorial responsibility for Applied Me- 
chanics Reviews was transferred from Illinois 
Institute of Technology to Midwest Re- 
search Institute, and since January, 1951, 
major changes in format have been made 
A new feature is the inclusion in each issue 
of the journal of a survey article written by 
outstanding men in various fields of applied 
mechanics. 

E. L. Robinson and H. Weisberg served as 
ASME representatives on the Board of the 
Engineering Foundation. 


U. S. National Commission 
for UNESCO 


KEYNOTE address on the place of the 

United Nations in the world of 1952, to 
be given at the first plenary session, will set 
the tone for the National Conference to be held 
at Hunter College, New York, N. Y., Jan. 
27-31, under the auspices of the U. S. National 
Commission for UNESCO. 

Another feature of an early session will be 
the showing of a documentary presentation 
highlighting the work of the United Nations 
and the specialized agencies. Later the dele- 
gates, numbering over 2000, will divide into 
groups according to their special interests, to 
consider in 13 simultaneous section meetings 
various programs of international co-opera- 
tion. Such categories as economic develop- 
ment of underdeveloped areas, education, 
labor, human rights, cultural activities, and 
developments toward world law will be in- 
cluded in these section meetings. 


Improving Citizen Understanding 


Having as its theme, “‘The United Nations 
Man Helping Man," the conference will focus 
on means of improving citizen understanding 
of and participation in world affairs, particu- 
larly through the United Nations and the 
specialized agencies 

Jaime Torres Bodet, UNESCO director 
general, former Minister of Foreign Affairs 
of Mexico, is coming from Paris to attend the 
conference, at which he will be one of the 
principal speakers. Major addresses will 
also be given by high United Nations and 
Government officials and by other prominent 
UNESCO leaders. 

The use of the theater, films, radio, and 
television in creating a better understanding 
of world problems will be thoroughly ex- 
plored at the conference. Delegates will be 
invited to attend the preparation and presenta- 
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tion of a preconference television program and 
a musical and dramatic presentation will be 
featured on the first evening of the conference. 
Special film showings will also be held at 
intervals. The Educational Film Library 
Association is preparing a list of outstanding 
feature and documentary films on international 
themes. 

“Building Interest Through Mass Com- 
munication’’ will be the topic of a general 
session at which outstanding leaders in radio, 
television, films, and the press (both news- 
papers and other publications) will evaluate 
the accomplishments and potentialities of 
these media in contributing to understanding 
of international problems. 

Among other program features will be 
sessions at which American attitudes on foreign 
affairs will be studied, with emphasis placed 
on ideas and resources for promoting greater 
understanding of world problems. : 

The final phase of the conference will be a 
series of group mectings at which the delegates 
will study the specific contributions which 
they can make to the solution of problems 
both in their professional and functional ca- 
pacities. 

Exhibits 

Exhibits ‘of national and _ international 
agencies and organizations will form an in- 
tegral part of the conference. Among the 
exhibitors will be the United Nations and 
several of its specialized agencies; various 
Government agencies including the Depart- 
ments of Labor and Interior and the Library 
of Congress; Engineers Joint Council and 
numerous national organizations, many of 
which are represented on the National Com- 


mission. Already 75 groups have requested 
exhibit space. 
Over 500 Organizations Invited 

Invitations have gone out to representatives 
of over $00 national organizations, as well as 
to national and community lvaders in educa- 
tion, science, the arts, business, industry, 
labor, church, women's, civic, and youth 
organizations. The invitation list also in- 
cludes ‘‘resource™’ experts from the United 
Nations and its specialized agencies, the U. S. 
Government, universi:ies, schools, the natural 
and social sciences, i s, the h ities, 
the creative arts, business, labor, press, radio, 
films, and television. 


Engineers Urged to Attend 

Admission to the Conference is by creden- 
tials only. Engineers who wish to attend 
should write to Ralph L. Goetzenberger, vice- 
president, Minneapolis-Honeywell Regulator 
Company, 1919 K Street, N.W., Washington 
6, D. C., representative of Engineers Joint 
Council on the Commission, who will see that 
invitations are issued to them. 

Engineers will be particularly interested in 
the program for Tuesday, January 29. At 
9:45 a.m. there will be a Mid-Conference Re- 
view, followed at 11 a.m. by Work Group 
Meetings. The general topic of discussion for 
the Work Groups will be ‘Strengthening Citi- 
zen Understanding Through Education, Re- 
search, and Voluntary Organizations."" Of 
the 20 Work Groups, No. 9, National Scien- 
tists and Engineers, under the chairmanship 
of Dr. John S. Nicholas of Yale University, 
will have the strongest appeal to engineers. 
The Work Groups will reconvene after lunch 
to complete their discussions. 


Engineers Joint Council Discusses 
International Relations, Water 
Policy, and Unity 


MEETING of che Engineers Joint 
Council was held in the Engineering 
Societies Building, New York, N. Y., on Nov. 
16, 1951. James M. Todd, president EJC, 
presided 
C. E. Davies reported that EJC had been 
asked to co-operate with the National Science 
Foundation in preparing a national register of 
engineers. The request was referred to the 
Executive Committee. Mr. Davies also re- 
ported that consideration was being given to a 
revision and reprinting of the EJC pamphlet, 
Engineering Societies Year Book, and that 
studies were under way to develop sufficient 
demand for the pamphlet so that it could be 
issued without incurring a deficit. S. E. 
Reimel reported that the 1951 Annual Report 
of EJC was nearing completion. 


International Relations 


E. A. Pratt, chairman EJC Committee on 
International Relations, reported briefly on a 


ASME News 


meeting of the Committee held on Nov. 2, 
1951. Plans for the New Orleans meeting of 
UPADI (Pan-American Union of Engineering 
Associations), Aug. 25-30, 1952, were dis- 
cussed. Mr. Todd offered supplementary 
comments on local arrangements, particularly 
plant visits; and S. L. Tyler said that prog- 
ress was being made on the UPADI Con- 
stitution and By-Laws. Mr. Pratt said thata 
letter had been sent from the secretary of EJC 
to the Secretary-General in charge of the De- 
partment of Economic Affairs, United Na- 
tions, which included a statement of the 
general character and activities of EJC, a 
copy of EJC publication ‘Principles of a 
Sound National Water Policy,’’ and a state- 
ment of the organized activities of the con- 
stituent sovieties in the broad field of water 
resources. 

In the absence of R. M. Gates, Mr. Pratt 
also reported that the EJC Commission on 
Technical Assistance had been asked to de- 
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velop a task force to advise on engineering 
personnel to be sent abroad and on the selec- 
tion of books on subjects that would aid in the 
economic development of some of the more 
backward nations. 

General Reimel quoted from a letter by J. S. 
Thompson, a representative of EJC who serves 
on the board of directors of the United States 
Book Exchange, under whose auspices books 
and bound periodicals have been accumulated 
and sent abroad, particularly to restock war- 
devastated libraries. Mr. Thompson re- 
ported that the Book Exchange has grown toa 
staff of 28, is handling about 200,000 items per 
year, and is financed by the State Department 
and other sources. 

Attention was called to the Third National 
Conference of the United States National Com- 
mission for UNESCO, to be held at Hunter 
College, New York, N. Y., Jan. 27-31, 1952. 
Prof. H. F. Roemmele, of Cooper Union, New 
York, N. Y., is, eparing an exhibit featuring 
engineering manpower, for che conference. 


Water-Policy Panel 


Copies of a revised edition of the EJC publi- 
cation, ‘‘Principles of a Sound National Water 
Policy," and a companion pamphlet, 
Water Policy for the United States: A Critique 
of the Report of the President's Water Re- 
sources Policy Commission,”’ by the National 
Water Policy Panel of EJC, were distributed. 
E. L. Chandler reported on behalf of W. W. 
Horner, chairman of EJC National Water 
Policy Panel, that copies of both publications 
had been sent to all members of the Congress 
with a letter signed by the President of EJC. 
He said that the original task of the Panel was 
completed, but that much more work remained 
to be done if the principles set forth by the 
Panel are to be brought adequately to public 
notice. 

Mr. Chandler reported also on a press con- 
ference on the Panel's publication held in 
New York on Oct. 22, 1951. He was dis- 
appointed with the conference, he said; but 
H. M. Barclay, a representative of The New 
York Times who has aided EJC on many oc- 
casions by his advice and the publicity he has 
given to its work, asserted that the success of 
such a conference should not be judged by 
spot news but by continued interest on the 
part of the press. He stated that feature 
articles are being prepared by some newspapers 
based on the report. It was announced that 
copies of the report, including the ‘‘Critique,”’ 
may be purchased at $1.50 per copy. 

E. G. Bailey reported briefly on the EJC 
Engineering Manpower Commission and its 
financial condition, which is sound. Per- 
sonnel of the Commission is undergoing re- 
vision, he said. 


Report on Unity Ready Soon 


General Reimel read a statement of the 
Committee for Increased Unity in the Engi- 
neering Profession which will be a part of the 
1951 EJC Annual Report. The statement re- 
ported that the plans for a unity organization, 
outlined by the Exploratory Group, were sub- 
mitted to the local sections of EJC societies 
for discussion and comment and that a plan 
will be submitted to EJC for consideration at 
the January, 1952, meeting. 
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COFFEE HOUR AND AUXILIARY skiT AT 1951 ASME ANNUAL MEETING 


(Representatives of all fourteen sections of the ASME Woman’ s Auxiliary took es" in introduc- 
ing the Auxiliary’s new theme song, ‘The Spirit of the ASME.’ 


Busy Program Marks ASME Woman’s 
Auxiliary 28th Anniversary, at 
Atlantic City, N. J. 


Mrs. Frank W. Miller Re-Elected President for 1952 


HE 1951 Annual Meeting of The Ameri- 

can Society of Mechanical Engineers, at 
Atlantic City, N. J., marked the 28th Anni- 
versary of the Woman's Auxiliary of the 
ASME. It also marked the achievement of 
an Auxiliary goal—1000 members. The 
Auxiliary now boasts 1050 members in its four- 
teen sections In various Citics. 

More than 550 women guests registered at 
the Annual Meeting, and most all of them came 
to one or more of the events planned for their 
pleasure by the members of the Philadelphia 
section of the Auxiliary. The ‘‘Liberty 
Belles,’ wearing tiny replicas of the Liberty 
Bell, tied with the ASME colors of blue and 
gold, acted as hostesses to all women visitors, 
Auxiliary members, and guests 


Annual Meeting Officers 


The officers for the Annual Meeting were 
honorary chairman, Mrs. Frank W. Miller, 
the president of the Auxiliary; general chair- 
man, Mrs. Robert W. Worley, chairman of the 
Philadelphia section; general vice-chairman, 
Mrs. William M. Sheehan, the vice-chair- 
man of the Philadelphia section. Mrs. George 
S. Gethen was chairman of registration, as- 
sisted by Mrs. B. F. Kenne. Mrs. William S 
Karg was chairman of hostesses, assisted by 
Mrs. R. B. Purdy 

A pleasant, informal tea en Sunday after- 
noon, in the Vernon Room, Haddon Hall, 
started off the week's activities. Everyone 
who had arrived at Atlantic City for the Meet- 
ing seemed to attend, to sce who else had come, 
and to say hello to everybody. Mrs. George 
Auth was chairman of this tea, assisted by Mrs. 
W. E. Belcher 


Monday afternoon brought a most interest- 
ing bird lecture, illustrated by her own color 
movies, by Mrs. Warner Seely, a member of the 
Cleveland section of the Auxiliary. Mrs. 
Charles.M. Hickox, sponsor for the Cleveland 
section was chairman. 

Monday evening there was a Bridge Party 
for the women and their husbands, with lavish 
door prizes and table prizes for all. Miss 
Lucille Clarke, assisted by Mrs. A. J. Erlacher 
and Mrs. T. W. Hopper, was chairman for this 
enjoyable evening. 

A Coffee Hour, Tuesday morning at 10:15, 
was one of the innovations of the week. 
Guests were served coffee and coffee cakes and 
saw a little historical skit depicting the growth 
of the Woman's Auxiliary, called ‘For Auld 
Lang Syne."’ All fourteen sections of the 
Auxiliary were represented, even to “‘Little 
Minnie."’ This doll-baby carried in the arms 
of Mrs. George S. Gethen, expansion chairman 
of the Auxiliary, represented Minneapolis, 
the newest section to be organized—just started 
a week before the Annual Meeting. 


The Spirit of ASME 


Best of all, a clever historical skit featured 
the birth of an ASME Auxiliary theme song: 
“The Spirit of ASME." See illustration. 

This song was written for the occasion by 
Mrs. Justin J. McCarthy, the chairman of the 
Coffee Hour, and was presented by Mrs. Mc- 
Carthy and Mrs. George Auth. Assisting at 
the Coffee Hour were Mrs. B. C. Berry, Mrs. 
C. F. Dixon, Mrs. E. A. Lundstrom, and Mrs. 
A. W. Thorson. 

On Tuesday afternoon came the much an- 
ticipated Annual Tea Dance. Always one 
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of the most popular events of Annual Meeting 
Week, this year’s Tea Dance was an especially 
beautiful one. The Vernon Room of Haddon 
Hall was lovely in a white and green color 
scheme, the tea table carried out the white and 
green motif in its flowers and its huge white 
frosted candles. Mrs. Bernard C. Berry, the 
chairman of this event, was assisted by these 
hostesses: Mrs. A. L. Bayles, Mrs. C. W. E. 
Clarke, Mrs. Crosby Field, Mrs. Paul Gravelle, 
Mrs. C. H. Kent, Mrs. W. F. Major, Mrs. 
Justin J. McCarthy, Mrs. G. C. Parr, Mrs. H. I. 
Robinson, Mrs. A. W. Thorson, and Mrs. B 
W. Webb. 

The following women took turns pouring 
Mrs. Lewis R. Gaty, honoring Mr. Gaty, the 
general chairman of the Annual Meeting of the 
ASME; Mrs. Charles M. Hickox, first vice- 
president of the Auxiliary; Mrs. J. Noble 
Landis of California, past-president of the 
Auxiliary; Mrs. G. M. Muschamp, honoring 
Mr. Muschamp, chairman of the Philadelphia 
section, ASME; Mrs. Frank W. Miller, presi- 
dent of the Auxiliary; Mrs. William J. Pig- 
ott, honoring R. J. S. Pigott, the incoming 
President of ASME; Mrs. R. B. Purdy, spon- 
sor of the Philadelphia section and Mrs 
Robert W. Worley, chairman of the Philadel- 
phia section of the Auxiliary. 


Business Meeting 


Wednesday is traditionally the ‘‘big day” 
of the Annual Meeting, and this year was no 
exception. National president, Mrs. Frank 
W. Miller, was hostess at a breakfast for the 
Section Chairman, or their representatives, 
who were in Atlantic City. The Annual 
Business Meeting, at 10:30 a.m. on the Sun 
Porch, Haddon Hall, was presided over by 
Mrs. Miller, and attended by 85 members. 
Reports were given by the Auxiliary officers, 
the chairmen of standing committees, and by 
the section chairman, if present, or by their 
representatives, or by the sponsors of the sec- 
tions. The Auxiliary has sections in Boston, 
Chicago, Cleveland, Columbus, Los Angeles, 
New York (the Metropolitan section), Mil- 
waukee, Philadelphia, Pittsburgh, Toledo, 
Washington, and Fairfield County (Bridge- 
port, Conn.), Detroit and Minneapolis, the 
last three being the new sections this year. 
The Detroit section was only a few weeks old 
at the time of the Meeting, and Minneapolis, 
“Little Minnie” in the Auxiliary skit, just a 
week old. 


Distinguished Guests 


Distinguished guests at the business meeting 
were Dr. Lillian Gilbreth, Mrs. Roy V 
Wright, J. Calvin Brown, the outgoing Presi- 
dent of the ASME, and R. J. S. Pigott, the in- 
coming President. Each of these guests spoke 
a few words to the members of che Auxiliary. 

Mrs. William E. Karg, chairman, reported 
on the Calvin W. Rice Memorial Scholarship. 
Lewis E. Russell of Sheffield, England, holds 
this scholarship for 1951-1952 and is studying 
at M.LT. 

Mrs. Kessler, a member of the Student Loan 
Fund Committee, ae for Mrs. F. H. 
Fowler, chairman. 

The treasurer's report, which will be given 
in full in the Annual News Letter, reports the 
Calvin W. Rice Memorial Scholarship Fund 
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The Spirit of A.S.M.E. 
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Corinne McCarthy 


Should Auld Acquaintance be forgot 
And never brought to mind 

And may we meet from time to time 
For the sake of Auld Lang Syne. 


to contain $2584.73; the Seudent Loan Fund, 
$10,790.30 ($6000.00 of this is invested in U. S. 
Savings Bonds, Series G); the General Fund 
of the Woman's Auxiliary to the ASME stands 
at $1980.24. These figures are as of Sept. 
w, 1951. 


1952 Officers 


The National Officers for the year 1952 are 
announced as follows: President, Mrs. Frank 
W. Miller, Philadelphia: 1st vice-president, 
Mrs. C. M. Hickox, New York; 2nd vice- 
president, Mrs. William E. Karg, Philadelpbia; 

» 3rd vice-president, Mrs. R. L. Goetzenberger, 
Washington, D. C.; 4th vice-president, Mrs. 
A. Cowie, Chicago; 5th vice-president, Mrs. 
Edward Timbs, Los Angeles; recording secre- 
tary, Mrs. Robert W. Worley, Philadelphia; 
corresponding secretary, Mrs. William L. 
Iliff, New York; treasurer, Mrs. C. Higbie 
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Young, New York, and assistant treasurer, 
Mrs. Charles Gladden, New York. 

The Annual Luncheon followed the meeting, 
in the West Room of Haddon Hall, and this 
“sell-out"’ affair was another outstanding oc- 
casion with 185 men and women present. 
The West room was decorated with large 
bouquets of giant white chrysanthemums, and 
smaller white ‘‘mums,"’ white gladioli, and 
gteen vines. Frosted candles and white flow- 
ers decorated the speakers’ table, and each 
guest at that table wore a white and green cor- 
sage. On the grand piano, tall white capers 
shed a romantic light on Mrs. Florence Fraser 
Ludgate, whose delightful ‘Dramatic Piano 
Portraits,"’ given after the luncheon, charmed 
everyone. 

Those seated at the speaker's table included 
Mrs. Frank W. Miller, Auxiliary president, 
who presided; Mrs. Robert W. Worley, gen- 
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eral chairman of the Auxiliary Annual Meet- 
ing; Mrs. Allan W. Thorson, the chairman of 
the luncheon; Mrs. Florence Fraser Ludgate, 
Mrs. C. R. Davis of Toronto, Mrs. C. M. 
Hickox, Mrs. H. R. Kessler, Mrs. J. Noble 
Landis, Mrs. R. J. S. Pigott, and Mrs. Randall 
B. Purdy. 

Mrs. Thorson was assisted by the following 
luncheon committee: Mrs. B. W. Webb, in 
charge of decoration; Mrs. George Auth, in 
charge of tickets; and Mrs. Carl Anderson, 
Mrs. W. E. Belcher, Mrs. B. C. Berry, Mrs. 
A. J. Erlacher, Mrs. William E. Karg, Mrs. 
R. D. Koplin, Mrs. G. C. Parr, and Mrs. J. A. 
Quaid. 

On Thursday morning, as the final event in 
the women's activities, about forty-five ladies 
were guests of Haddon Hall in a tour of the 
hotel kitchens. This proved to be a most 
interesting half-hour trip into the realm of 
large-scale housekeeping—many “‘oohs"’ and 
“ahs” greeted the steaks and loins of beet 
hanging in the freezer rooms, and everyone got 
hungry in the most fragrant place of all, the 
bakery, where spicy pumpkin pies were just 
out of the oven, All were full of admiration 
at the neat pantries and storerooms and the 
spotless, modern hotel equipment. 

Thus ended the Annual Meeting week for 
the Woman's Auxiliary and other women 
guests of the ASME. November 25th to 30th, 
1951, will be remembered as a busy, important 
Auxiliary week, and a delightful one. 

Reported by Mrs. B. W. Tayzor, chairman, 
Publicity. 


ASME Pittsburgh 
Conference 


REPARATIONS are under way for the 

Pittsburgh Section, ASME, 1952 annual 
mechanical-engineering conference, which will 
be held at che William Penn Hotel, in Pitts- 
burgh, Pa., March 18-19, 1952. The Engi- 
neering Society of Western Pennsylvania and 
several other of the local sections of technical 
societies will co-operate in arranging the pro- 
gram. The general theme of the sessions will 
center on the conservation of materials and 
manpower. 


“Applied Mechanics 
Reviews’’ Wins 
Award 


ACH year the American Institute of 
Graphic Arts holds a professional maga- 
zine exhibition as an index of current and fu- 
ture trends in the design of printing. From 
the field of $01 entries, Applied Mechanics Re- 
views is one of 36 designs selected by the jury, 
on the basis of cover layout designed by ASME 
staff. It shares honors with such high-budget, 
high-circulation magazines as Life, Fortune, 
Ladies Home Journal, Esquire, and Collier's. 

The Magazine Show took place on Nov. 12- 
23, 1951, in New York, N. Y., at the exhibi- 
tion rcoms of the Society of Ulustrators and is 
now on tour to all the major cities of the 
United States. 
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To ASME Members: 


Nominations Open for 1953 Officers 
This Matter Is Important to You! 


MECHANICAL ENGINEERING 


to be filled for 1953. It is the obligation, privilege, and responsibility of every member of the Society to assist 


Te 1952 National Nominating Committee of the Society is receiving proposals for candidates for the offices 


the Committee in obtaining the best men available. 


You can do your part by acting as a sponsor for those 


members who have the acknowledged qualities of outstanding ability and leadership in their profession. 


President 

Vice-President 
Vice-President. 
Vice-President. 
Vic. President 


Directors at Large (2).. 


Offices to Be Filled 


...To serve 1 year 
..To serve 2 years, Region II 
To serve 2 years, Region IV 
To serve 2 years, Region VI 
To serve 2 years, Region VIII 


Act Now! 


Proposals will be welcomed by the Committee. 
1 Proposed candidates’ names and records should be submitted on the official proposal form which may 

be obtained from the Secretary of the National Nominating Committee or any of its members listed below. 

2 Completed forms in the required number of copies should be sent to the Secretary of the National Nomin- 

ating Committee, Cecil R. Davis, Davis Automatic Controls, Ltd., 4251 Dundas Street, W., Toronto 18, 
Ont., Canada. Proposals for Vice-Presidents should be submitted reasonably in advance of the respective 
Regional! Administrative Committee meetings and proposals for all offices should be submitted before April 1, 


1952. 


3 The proposer, not the proposed candidate, should fill out the form. 


To serve 4 years 


4 Before submitting the name of a proposed candidate, the proposer shall ascertain that the proposed 
candidate will accept the nomination if tendered. 
Members are reminded that, in accordance with the Society's Constitution, candidates for office of President, 
Vice-President, and Director at Large shall be of the grade of Fellow or Member. Members wishing to speak in 
support of any proposed nominee have the privilege of appearing before the National Nominating Committee at 
open hearings to be held during the Semi-Annual Meeting in Cincinnati, Ohio, June 15-19, 1952, Hotel Sheraton- 


Gibson. 


1952 National Nominating Committee 


Region I> William P. Saunier, Jackson & 
Moreland, Park Square Bldg., 31 St. James 
Ave., Boston 16, Mass. Raymond H. Tolman, 
lst Alternate, Bay State Abrasive Products Co., 
West Main, Westboro, Mass. Harry E 
Harris, 2nd Alternate, 229 Thorme Street, 
Bridgeport 6, Conn. 


Region Il’ Kenneth J. Moser, Stevens Insti- 
tute of Technology, Hudson St., Hoboken, 
N. J. William H. Byrne, Ist Alternate, Byrne 
Associates, Inc., 140 Nassau Street, New York 
7, N. W. S. Johnston, 2nd Alrternate, 
Sanderson & Porter, §2 William St., New York 


Region III: Charles C. Di lio, Mech. Engrg 
Dept., The Pennsylvania State College, State 
College, Pa. Charles R. Otto, Ist Alternate, 
E. I. du Pont de Nemours & Co., Inc., du 
Pont Engrg. Dept., Room 12430, Nemours 


Bldg., Wilmington, Del. W. N. Richards, 
2nd Alternate, International Correspondence 
Schools, 1001 Wyoming Ave., Scranton, Pa. 


Region IV: J. A. Keene, chairman, Alabama 
Power Company, 600 North 18th Street, 
Birmingham 2, Ala. E. M. Williams, Ist 
Alternate, Clinchfield Fuel Company, Box 410, 
Spartanburg, S. C. R. C. Robertson, 2nd 
Mechanical Engineering Deprt., 
University of Tennessee, Knoxville 16, Tenn 


Region V: C. R. Davis, secretary, Davis 
Automatic Controls, Led., 4251 Dundas Sc., 
W., Toronto 18, Ont., Canada. Henry S. 
Walker, 1st Alternate, The Detroit Edison Co., 
2000—2nd Avenue, Detroit 26, Mich. E. W. 
Allardt, 2d Alternate, Welded Tube Div., 
The Babcock & Wilcox Co., Alliance, Ohio. 


Region VI: Robert T. Mees, Administrative 


Dept., Caterpillar Tractor Company, Peoria 8, 
Ill. Robert E. Gallatin, Ist Alternate, 4132 
Warsaw St., Fore Wayne §, Indiana. R. S. 
Stover, 2nd Alternate, R. S. Stover Co., 212 
Kresge Building, Marshallrown, Iowa. 


Region VII: F. B. Lee, Fairman B. Lee 
Company, 219 Central Building, Seattle 4, 
Wash. A. R. Weigel, ist Alternate, Con- 
solidated Western Steel Corp., 5700 S. Eastern 
Ave., Los Angeles $4, Calif. S. T. Johnson, 
2nd Alternate, American Smelting & Refining 
Co., Garfield, Utah. 


Region VIII: Arnold R. Mozisek, Dallas 
Power & Light Co., 1506 Commerce St., 
Dallas 1, Texas. Robert P. Lockett, Jr., 
Ist Alternate, A. M. Lockett & Co., 308 
Whitney Bldg., New Orleans, La. Carl A. 
Stevens, 2nd Alternate, 1932 North Boston 
Ave., Tulsa 6, Okla. 
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ASME Calendar of 
Coming Events 


March 24-26, 1952 

ASME University of Washing- 
ton, Seattle. 

(Pinal date for submitting papers was Nov. 1, 1951) 


June 15-19, 1952 

ASME Semi-Annual Meeting, Sheraton-Gibson 
Hotel, Cincinnati, Ohio 

(Final date for submitting papers—Feb. 1, 1952) 


June 19-21, 1952 

ASME Applied Mechanics Division Conference, 

_ Pennsylvania State College, State College, 
‘a. 


(Final date for submitting papers—Feb. 1, 1952) 


June 23-27, 1952 

ASME Oil and Gas +4" Division Couference, 
Hotel Statler, Buffalo, N. ¥ 

(Final date for submitting jeeare~ Feb. 1, 1952) 


June 26-28, 1952 

ASME Applied Mechanics Division, West Coast 
— University of California, Los Angeles, 
Cali 

(Pinal date for submitting papers-——Feb. 1, 1952) 


Sept. 8-11, 1952 

ASME Fall Meeting, Sheraton Hotel, Chicago, 

(Final date for submitting papers—May 1, 1952) 


Sept. 8-12, 1952 

ASME Industrial Instruments and Regulators 
Division and Instrument Society of America 
Exhibit and Joint Conference, Cleveland Audi- 
torium, Cleveland, Ohio 

(Final date for submitting papers—May 1, 1952) 


Sept. 22-24, 1952 

ASME Petroleum Mechanical-Engineering Con- 
ference, Hotel President, Kansas City, Mo 
(Final date for submitting papers--May 1, 1952) 


Oct. 30-31, 1952 

ASME Fuels and AIME Coal Divisions Joint 
Conference, Bellevue-Stratford Hotel, Philadel- 
phia, Pa. 

(Final date for submitting papers—June 1, 1952 


Nov. 30-Dec. 5, 1952 
can Annual Meeting, Statler Hotel, New York, 


(Final date for submitting papers--July 1, 1952) 
(For Meetings of Other Societies see page 96) 


NORMAN J. GOULD RECEIVES ASME 
50-YEAR MEMBERSHIP PIN 


(Norman J Gould, left, president, Gould 
Pumps, Inc., receiving ene upon 


the presentation of his ASME $0-year-tr-mber- 
ship pin from A. W. Weber, manager, Corning 
Glass Works, and chairman, Southern Tier 
Section, at a meeting held at the Corning 
Glass Works on Sept. 26, 1951.) 
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Junior Forum 


The Training of Young Engineering 
Graduates in Industry 


By Joseph Schmerler' 


HE practice of hiring college graduates to 

enter a training program with a company, 
before regular assignment in the company, had 
its start just prior co World War I. Through 
the years, training programs have been con- 
tinually modified and extended, until today 
this method sometimes is the only way in 
which a graduate may be employed by a com- 


pany. 

Training programs vary according to the 
scope of the company. With this in mind, the 
ASME had as part of the 1951 Annual Meeting 
in Atlantic City a session devoted to ‘‘The 
Training of Young Engineering Graduates in 
Industry."’ The papers presented covered the 
position of a small company, medium-sized 
company, and a larger company. The size of 
the company was not actually reflected in the 
number of persons employed by the concern, 
as a matter of fact the small company employs 
3500 people, but rather by the range over 
which its products were applicable. 

The smaller-company viewpoint was covered 
by G. W. Baughman, assistant vice-president, 
Union Switch and Signal Division, Westing- 
house Air Brake Company. E. G. Bailey, 
chairman of the board, Bailey Meter Company, 
spoke for the medium-sized company, and 
H. C. Houghton, assistant to manager of 
personnel, Bethlehem Steel Company, pre- 
sented the larger-company’s policy. 

Mr. Baughman related that his company 
has a training program which lasts a year and 
one half. After this course the trainee is per- 
manently attached to a section of the com- 
pany. Because safety devices on railroad 
equipment are so highly tachnical and special- 
ized, tne Union Switch and Signal Company 
is extremely careful in the selection of its 
candidates for training. It is the responsi- 
bility of the chief engineer to recruit college 
graduates through interviews at various uni- 
versities, invite prospects for a conducted 
tour through the plant, evaluate the reports 
on candidates as to personality, integrity, 
scholastic record, and reliability, and finally 
to extend an offer of employment to the suc- 
cessful applicant. 


Training Program 


Since only a limited number of engineers are 
in training at any one time, it is possible for 
senior engineers to devote a large amount of 
time to personal contact with the trainee. Be- 
sides acquainting the trainee with the function 
and operation of the various sections he is 
taught to solve practical problems, operate 
laboratory facilities, write and interpret 
technical reports, as well as regular company 


' Design Engineer, Celanese Corporation, 
New York, N.Y. Jun. ASME. = 


correspondence. After a year of this “‘in 
training, the young engineer is given field 
work. He is sent to a customer's facilities 
where he evaluates the conditions which exist 
and submits a report. 

When the training period is completed, the 
heads of the departments turn in a report on 
the trainee and his ability is evaluated. In 
the light of his preference for assignment, his 
grading by department, the decision as to 
placement in a division is made. 

A slightly different approach to a training 
program was offered by Mr. Bailey. His 
company conducts its course more in the man- 
ner of a group activity with a good deal of 
time devoted to the classroom. The program 
is divided into a lécture course and an engi- 
neering course. Of a practical nature, the 
engineering course consists of factory assembly 
and calibration of meters and control units, 
assignments in taking inventory, routing 
parts through the shop, preparing shipping 
orders, inspecting parts, and field-service 
work. 

This program, of a year's duration, is de- 
signed to continue teaching the fundamentals 
Necessary to a good engineering education, but 
is directed more specifically toward the indus- 
ery within which the company operates. Mr. 
Bailey believes that a training program should 
acquaint the trainee with the detailed activi- 
ties of the individual company and should 
prompt him toward self improvement through 
reading, advanced scholastic courses, and ac- 
tivities within the societies of his profession. 

The third concept of a training program was 
offered by a truly large company. Whereas 
the first two companies manufactured a prod- 
uct, the Bethlehem Steel Company is a fully 
integrated steel company. It mines the raw 
materials, produces the iron and steel, and 
manufactures products ranging from nails to 
bridges. The training function in the general 
organization is under the direction of the 
manager of personnel. The college-graduate 
training program, called the Loop Course, is 
handled by the Personnel Division at the cen- 
tral office and hires Loopers after consultation 
with, and approval by, the heads of the vari- 
ous Bethlehem activities concerned. Matters 
concerning the hiring of employees for regular 
work or for various other training programs 
are done by, and at, the departments and epera- 
tions involved. 

Broadly speaking, the Loop Course is di- 
vided into three phases, as follows: Basic 
training at Bethlehem, Pa., for all Loopers, 
specialized training in the particular field in 
which the Looper is tc remain engaged, actual 
training ‘‘on the job.” 

One purpose of the basic phase of training is 
to acquaint the trainee with the broad Bethle- 
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hem organization and to have explained, by 
the people who run them, the various activi- 
ties of the organization. Each weekday 
morning the group is addressed by one of the 
heads of the respective operations as to the 
functioning of the various activities under his 
charge. 

Also, as part of the basic training, the group 
is given a thorough grounding in the operation 
of a steel plant. Movies help to show the rela- 
tionships of all che activities in a steel plant, 
and a quick trip around the plant by train 
provides an on-the-spot opportunity for co- 
ordination of the activities in the Looper's 
mind, 

For the second phase of training, the main 
group is broken down into smaller groups, 
and each one of these is sent to the division in 
which it is to be trained. This period of 
training lasts about one year. 

The third phase of the Loop Course is the 
regular work on the job. The first and second 
phases of the course are the tools with which 
the Looper has to work. Now the Looper as- 
sumes responsibility and demonstrates his 
ability to deal with the many problems arising 
in his department. 

The progress of each Looper who has com- 
pleted the course is recorded quarterly in an 
informal way for the first two years and an- 
nually thereafter by a report submitted to the 
vice-president in charge of the activity in 
which the Looper is engaged. These reports 
are readily available and serve as a progress 
indicator for any Loop-Course graduate. 

In comparing the three approaches to a 
training program it is found that they are 
generally alike in placing a graduate where he 
wishes to work and his ability dictates, in 
stimulating advanced study, and in the meth- 
ods through which the operations of the com- 
pany are taught. They vary in the method of 
cadet selection and possible preassignment to a 
particular division, in the training in the over- 
all company operation or the pin-pointing of 
activity in a section, and in the length of time 
devoted to the various phases of training. 


Veterans in Training 


During the discussion which followed the 
presentation of the papers, differences between 
these programs and those of other companies 
were brought out. Chief among these differ- 
ences was the approach to salaries offered ex- 
servicemen. The three speakers agreed that 
their companies did not offer any extra com- 
pensation to a veteran for his added experi- 
ence, greater maturity when entering training, 
or possible additional family burden. They 
did say that veterans were likely to advance 
more rapidly than younger men because of 
their added experience so that their pay in- 
creased sooner. A different opinion was 
voiced by H. A. Winne, engineering vice- 
president of The General Electric Company. 
Dr. Winne stated that his company employed 
an equivalent year-of-graduation method in 
determining at what salary a veteran should 
start. For example, a graduate of 1948, who 
would normally have graduated in 1944, would 
receive a salary somewhere in between the pre- 
vailing rate for beginners and chat for those 
who graduated in 1944. 


Mention was made of the current attitude of 
college seniors to ignore the employment inter- 
views held at their schools. It was stressed 
that numerous companies are having difficulty 
filling their eng ing-manpower require- 
ments. Because a student expects to be 
drafted shortly after graduation (about 50 per 
cent leave for the service) does not mean that 
he should neglect making contact with a com- 
pany. He should at least get his name on a 
company list since these lists are referred to 
often in later years. 

A complaint was also registered against the 
larger company. These companies tend to 
grab up the best talent for their training pro- 
grams so that the smaller companies have dif- 
ficulty getting the men they want. One 
smaller company found the solution. It picks 
up the ‘wastage’ from the larger company's 
training program. Since about $0 per cent 
of the men in a training course leave the com- 
pany within a few years of completing the 
course the smaller company has the opportu- 
nity of acquiring a well-trained engineer to be 
put directly to work. This raised the point 
of how to keep an engineer in a concern. The 
answer to which all agreed, aside from money 
considerations, is to keep an engineer happy 
on his job doing engineering work. 


W. P. Shiflett Wins 
Petroleum Division Award 


P. Jun. ASME, mechani- 
cal engineer, Celanese Corporation of America, 
Kingsville, Texas, was recently announced by 
J. M. Sexton, chairman, Petroleum Division, 
as winner of the 1951 ASME Petroleum Di- 
vision award of $50 for his paper, “Drilling by 
Turbine Method,”’ the best paper written on a 
petroleum mechanical-engineering subject. 
The competition was conducted among student 
members of the Society during the past year. 
Mr. Shiflett was graduated in June, 1951, from 
the University of Texas with a BS degree in 
mechanical engineering. 


Meetings of Other Societies 


Jan. 9 


National Management Caer annual meeting, 
Hotel Plaza, New York, N. Y. 


Jan. 14-18 
Society of Automotive Engineers, annual meet- 
ing, Hotel Book-Cadillac, troit, Mich. 


Jan. 21-25 
American Institute of Electrical Engineers, 
winter general meeting, Hotel Statler, New York, 
N. ¥. 


Jan. 28-Feb. 1 


Institute of the Aeronautical Sciences, annual 
meeting, Astor Hotel, New York, N. Y. 


Jan. 28-30 

The American Society of Heating and Ventilating 
Engineers, 58th annual meeting, Statler and 
Jefferson Hotels, St. Louis, Mo. 


Feb. 7-8 

Instrument Society of America, 1952 regional 
conference on power-plant instrumentation, 
Hotel Statler, New Yotk, N. Y¥ 

(For ASME Calendar of Coming Events see page 
95) 
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Nominations Sought for 
ASME 1952 Awards 


LL members or agencies of the Society such 
as Committees, Sections, and Professional 
Divisions, are encouraged to submit nomina- 
tions for the various awards not later than 
March 1 of each year. Each nomination should 
be supported by the following: (1) Full state- 
ment of the training, experience, and notable 
contribution of the nominee; (2) statement 
of the basic reasons for submitting the nomina- 
tion and for believing the nominee eligible for 
the honor; (3) other information and refer- 
ence which will assist the Board on Honors 
in considering the nominee. 

It is absolutely essential that such nomina- 
tion carry the present title and company con- 
nection of the candidate, or if he is retired, his 
present residence address. 

Those wishing to make a nomination should 
first obtain a copy of a Manual on ASME 
Honors and Awards. This may be had by 
writing to the Secretary, ASME, 29 West 39th 
Street, New York 18, N. Y. 


Awards for 1951 


Honorary Memberships: Five may be awarded 
each year. The Constitution provides the re- 
cipients shall be persons of *‘ professional emi- 
nence."’ These awards are not limited to So- 
ciety members. A nominee must be endorsed 
by 25 members of the Society. 

ASME Medal: This award is made for dis- 
tinguished service in engineering and science, 
and may be conferred in recognition of general 
service in science having possible application 
in engineering. 

Holley Medal: The award is made for some 
“great or unique act of genius of an engincer- 
ing nature that has accomplished a great and 
timely public benefit.” 

Worcester Reed Warner Medal: This award is 
made to honor the author of an outstanding 
contribution to permanent engineering litera- 
ture. Permanent literature may be a book or 
group of books, or a single paper or group of 
papers, not less than five years old, which has 
(or have) been recognized as a noteworthy and 
permanent contribution to engineering litera- 
ture. 


National Science Founda- 
tion to Award Fellowships 


THE National Science Foundation is plan- 
ning to award about 400 graduate fellowships 
in the mathematical, physical, medical, 
biological, and engineering sciences for the 
academic year 1952-1953. Stipends will 
range from $1400 to $3000, depending on the 
academic status of the recipient, and will 
include tuition, laboratory fees, and some 
travel allowances. Fellows will be selected 
by the National Science Board of the National 
Science Foundation on the basis of testing 
and evaluation carried on by the National 
Research Council. 

For further information, write the Fellow- 
ship Office, National Research Council, 
Washington, D. C. 
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ASME Elects Five Fellows 


HE American Society of Mechanical 
Engineers has honored five members by 
clecting them to the grade of Fellow. 

To be qualified as a nominee to the grade of 
Fellow one must be an engineer who has 
acknowledged engineering attainment, 25 
years of active practice in the profession of 
engineering or teaching of engineering in a 
school of accepted standing, and must have 
been a member of the Society for 13 years 
Promotion to ghe grade of Fellow is made 
only on nomination by five Fellows or mem- 
bers of the Society to the Council, to be ap- 
proved by Council. 

The men who, by virtue of their contribu- 
tion to their profession and to the Society, 
were so honored are: 


William Edward Caldwell 


Wittiam E, is staff engineer, 
mechanical-engineering department, Consoli- 
dated Edison Company of New York, Inc 
In 1913 he entered the employ of The United 
Electric Light and Power Company, later con- 
solidated with the New York Edison Company 
into the Consolidated Edison Company of 
New York, Inc. He has served in the operar- 
ing and engineering departments of these 
companies in laboratory, plant, and office as 
chemist, test, research, mechanical planc, and 
staff engineer. This work covered the entire 
field of power-station operation, performance, 
and design both in a supervisory and consulta- 
tive capacity. In early field work with direct- 
fired pulverized-fuel units in Sherman Creek 
and Hell Gate Stations, he pioneered furnace 
improvements which reduced the combustible 
loss and increased the range of acceptable 
coals for this type of installation. Patents 
were granted on these designs which are now 
in general use in many of the largest boiler 
installations throughout the country. Among 
other developments which he was instrumental 
in pioneering were the use of integral feed- 
heating turbines with topping units for im- 
proving thermal economy and flexibility in 
older plants, Waterside Station, 1936; the 
first zeolite softening plant for targe 1400-psi 
boilers for high makeup on district steam 
heating through topping tufbines, Waterside, 
1938, the use of a feed-heating turbine on 
boiler feed-pump drive to increase economy by 
providing additional feed-heating stages be- 
tween the low-pressure plant and new high- 
pressure topping installation, Hudson Avenue 
Annex, 1950. He was responsible for design 
innovations in simplifying generator and oil- 
cooling systems in the plants. He has pre- 
sented papers and discussions at ASME 
Annual Meetings and in 1933 was recipient of 
the Melville Medal. He ccatributed articles 
to various technical publications. He served 
the Society as a member, Executive Committee, 
Metropolitan Section; Executive Commit- 
tee, Power Division; and chairman, Power 
Test Code Committee on Steain Turbines 


Fred Swigart Griffin 


Frev S. Grirrin, professor and head, de- 
partment of mechanical engineering, Univer- 
sity of Akron, Akron, Ohio, since 1925, re- 
tired June 30, 1951, after having been asso- 
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ciated with the University since 1921. He 
achieved his outstanding engineering attain- 
ments in the fields of hydraulics, heating, air 
conditioning, and machine design. He de- 
signed and built the original hydraulic labora- 
tory at the University. He was also in charge 
of all mechanical-engineering laboratories. 
When the University of Akron was expanded 
during 1946 to 1950, he designed a new hy- 
draulic laboratory. This laboratory is one 
of the most modern and it served both the 
mechanical-engineering and the civil-engi- 
neering departments of the University. In 
addition, Professor Griffin was in charge of the 
War Training Program during 1942-1945. 
When he joined the faculty of the University 
of Akron the mechanical-engineering depart- 
ment had just been instituted. Since that 
time, mainly due to his efforts, the department 
has grown and advanced until now the enroll- 
ment is larger than in any other department. 
During the past several years Professor Griffin 
was also engaged as an engineering consultant 
to Weather-Seal, Inc., a firm that manufactures 
storm windows. He is the author of technical 
papers. For about 20 years he served as 
Honorary Chairman of the Student Branch of 
ASME ar the University. 


William Gillum Heltzel 


G. Hexrzer, consulting 
Tulsa, Okla., is closely identified with the 
progress of the past 25 years in petroleum 
engineering. Mr. Helrzel’s article entitled 
“Fluid Flow and Friction in Pipe Lines,”’ 
in the Oct. 7, 1926, issue of the Oil and Gas 
Journal, marked the advent of change from the 
rule-of-thumb to rational analysis in design- 
ing pipe-line facilities. The formulas con- 
tained in this article, and subsequent papers, 
are found in the handbook of the National 
Tube Company (U. S. Stee!) on tubular goods 
The data contained in this article were the basis 
for a hydraulic slide rule, designed and copy- 
righted by T. R. Aude, which is in general 
use in industry. Ar the 1934 ASME meeting 
of the Petroleum Division in Tulsa, Mr 
Heltzel presented a paper on “Derivation of 
Equivalent Length Formylas for Multiple 
Parallel Oil Pipe-Line Systems.’’ The in- 
formation presented in this article has become 
standard practice in the oil-pipe-line industry 
for the design of loops to increase capacity 
and for making analysis of equivalent lengths. 
Mr. Heltzel also authored numerous other 
articles on modern designs and operations, 
which have had a far-reaching effect upon bring- 
ing about new practices in the oil pipe-line in- 
dustry. Since 1946 he has been engaged in 
consulting work on pipe lines in Saudi Arabia, 
Terra del Fuego, in the Andes in Bolivia, and 
on the project located between Santos and 
Sao Paulo, Brazil. During World War II 
Mr. Heltzel served as adviser to the U. S 
Army on military pipe lines. He sponsored 
the first corrosion studies for underground 
pipe lines at the 1926 ASME meeting in 
Tulsa; and served as chairman of the ASME 
committee performing the actual work of de- 
signing, installing, and demonstrating the 
automatic pumping station at the Interna- 
tional Petroleum Exposition, Tulsa, 1929 
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Ferdinand Jehle 


Fervinann consulting engineer to 
sales, Hoffman Specialty Company, In- 
dianapolis, Ind., is in charge of writing sales 
literature, the Hoffman Data Book, and is 
adviser to the staff on engineering problems. 
His significant contributions to the develop- 
ment of engineering science include organiza- 
tion and installation of research and develop- 
ment laboratories in three companies, thereby 
pionecring in the application of the scientific 
method in the design and development of 
engines, engine parts, and heating-system 
valves and controls. The benefits of this re- 
search are many and varied, such as develop- 
ment of the aluminum engine piston; im- 
portant methods of testing the performance of 
engine parts in operation; development work 
on the White 12-cylinder ‘‘pancake’’ engine; 
numerous successful temperature-control de- 
vices for heating systems; and the invention 
or co-invention of 11 patented devices, includ- 
ing pistons, engines, heating valves, controls, 
and instruments. He served the Society as 
chairman of the local Civic Responsibilities 
Committee and secretary-treasurer the 
Central Indiana Section, ASME, i»*4-1945; 
chairman, 1945-1946. He authored several 
papers—some covering his work in the 
automotive field and some on the subject of 
heating systems and their control. 


Vincent V. Veenschoten 


Vincent V. Veenscnoren, vice-president, 
Northern Equipment Division, Continental 
Foundry and Machine Company, Erie, Pa., 
is known as an engineering pioneer whose 
work has helped advance the development of 
large central-station power plants. In 1912 
Mr. Veenschoten was one of a committee of 
three which developed an entirely new method 
of regulating the flow of water to boilers— 
feeding the water continuously while the 
boilers were underload and varying the water 
level inversely in the load. This new method 
permitted operating boilers at a constant steam 
pressure with a negligible interchange of 
load. It also increased the safe overload 
capacity, increased the boiler efficiency, and 
greatly reduced the hazards of boiler acci- 
dents. Most of the subsequent improve- 
ments in boiler feedwater regulation have 
been developed directly by Mr. Veenschoten 
or under his supervision. Also, all of the de- 
velopment and research work done by the 
Northern Equipment Company in the last 39 
years on desuperheaters, reducing valves, 
governors, temperature control, and allied 
equipment has been done under his direction, 
He is the author of 35 U. S. Patents and 24 
foreign patents. In 1912 he organized the 
Northern Equipment Company with E. W. 
Nick. At the time the company was organ- 
ized the Copes Feedwater Regulator was a 
simple device for regulating the flow of feed- 
water to steam boilers. The modern Copes 
system of regulating boiler feed is a highly 
developed system based on sound engineering 
principles. Mr. Veenschoten has developed 
the Copes system to where, today, it is widely 
accepted in both this country and abroad in 
both high and low-pressure steam stations. 
The Copes system has been expanded to take 
care of service on the largest types of high- 


5 
2 
a 
| 
git 
_ 
any 
| 
il 
4 


pressure, high-temperature steam generators 
with the regulating valves themselves actually 
weighing tons. Three years ago the business 
was sold to the Continental Foundry and 
Machine Company and Mr. Veenschoten was 
retained to assist in expanding the company's 
activities still farther. 


MATERIALS-handling costs, communica- 
tions developments in materials handling, 
and materials handling and plane layout are 
some of che topics to be discussed at the Third 
Materials Handling Conference to be held at 
Purdue University, Lafayette, Ind., February 
25-26, 1952. The two-day meeting will be 
sponsored by the General Engineering De- 
partment and Technical Extension Division 
of Purdue University in co-operation with 
the American Material Handling Society. 


THE fourth annual Industrial Engineering 
Institute of the University of California will 
again be presented with the co-operation of 
The American Society of Mechanical Engi- 
neers. The program this year will be offered 
in two places for the first time; at Berkeley, 
Calif , Feb. 1 and 2, and at Los Angeles, Feb. 4 
and 5, 1952. The meetings will include ses- 
sions on training in industrial engineering, 
analysis of work measurement, quality control, 
industrial engineering in smaller companies, 
and office work simplification. Those attend- 
ing will receive copies of the Proceedings of the 
sessions. Ralph M. Barnes, Mem. ASME, pro- 
fessor of engineering and production manage- 
ment, is chairman of the Los Angeles meetings 
and D. G. Malcolm, Jun: ASME, assistant pro- 
fessor of mechanical engineering, at Berkeley, 
is general chairman. 


. 


A. G. Curistiz, Hon. Mem. and past-presi- 
dent, ASME, professor emeritus of mechanical 
engineering, The Johns Hopkins University, 
Baltimore, Md., has been made an honorary 
member of The Japan Society of Mechanical 
Engineers, Tokyo, Japan. Professor Christie 
was a member of the Engineering Education 
Commission which visited Japan during the 
summer of 1951 


Rarmonn W. Jacosy of Ciba Company, 
Inc., received the 1951 Olney Medal at the 
annual convention of the American Associa- 
tion of Textile Chemists and Colorists, held 
at the Hotel Seatler, New York, N. Y., Oct. 
17-19, 1951. The Olney Medal is awarded 
annually by AATCC as a testimonial to the 
late Louis A. Olney of the Lowell Textile In- 
stitute 


Donan L. Purr, Major General, USAP, act- 
ing deputy Chief of Staff, Development, Head- 
quarters United States Air Force, has received 
the Carnegie Institute of Technology Distin- 
guished Service Achievement Award for out- 
standing service and accomplishment in the 
USAF. While serving as chief of the Bom- 
bardment Branch at Wright Field, his develop- 
ment work included the B-17, B-25, B-26,B-29, 
and B-36 aircraft, together with the necessary 


Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies Personnel Service, 
Inc., in co-operation with the national societies of Civil, Electrical, Mechanical, and Mining 


and Metallurgical Engineers. This Service 
and is operated on a nonprofit basis 


is available to all engineers, members or not, 


In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a result of an 
advertisement, to pay a placement fee in accordance with the rates as listed by the Service 
These rates have been established ix. order to maintain an efficient nonprofit personnel service 
and are available upon request. This also applies to registrant members whose availabilit 


notices appear in these columns 


Apply by letter, addressed to the key number indicated, 


and mail to the New York office. When making application for a position include six cents 

in stamps for forwarding application to the employer and for returning when necessary. 

A weekly bulletin of engineering positions open is available at a subscription of $3.50 per 

quarter or $12 per annum for cen » 5O per quarter for nonmembers, payable in 
advance. 


New York 


Chicago 
8 West 40th Street 84 East Randolph Street 


Men Available' 


Mechanical eer, master’s degree, former 
college instructor in thermodynamics. Some 
stress analysis and analytical design experience 
Interested in experimental research or oppor 
tunity of handling equiprp t Desires Rocky 
Mountains or West Coas cation. Me-861 


Plant Engineer, 46, MF ow employed, desires 
plant-engineering position including preventive 

i nee, and equif -project engineering 
with larger organization; 22 years’ 
in chemical and food industries. Me-862 


Executive, mechanical engineer, lawyer. Back - 
ground manufacturing, power-plant design, plant 
layout, administration, commercial law, cor- 
poration law, and aviation law. Desires staff- 
level position. South America. Me-863 


Tool and Methods Engineer, 48, design, proc- 
ess, and shop experience. Total of 27 years, 
12 years shop, 5 years board, 10 years executive 
American by birth, able to get along and command 
respect of subordinates. Desires position tool 
engineering, management, where know-how and 
responsibility are important factors. Me-864 


Positions Available 
Chief Desi Engineer, 32-43, mechanical 
graduate, preferably with experience in special 
machinery, wire drawing, an i metal work 


$9000-$10,000. New Yer Y¥-6223 


Industrial Engineer, BS degree, one or more 
years’ experience evaluating production data, 
including chart preparation, to make statistical 
studies on project. $4200-$5060. 
New York, N. ¥. Y-6250. 


Technical Writer for magazine dealing with 
engineering and management problems mostly 
from the machine-shop viewpoint. Duties will 
include the personal preparation of certain 
feature articles, and will have over-all jurisdiction 
of all material and scheduling of it for publica- 
tion. $10,000. Mich. Y-6268 


Chief Industrial Engineer to head up depart- 
ment in the setting up and revising of incentive 
rates, production layout; some tooling,, for iron 
and steel-castings manufacturer Supervisory 
machine-shop experience To $7200. Pa 
Y¥-6280 

Mechanica! » at least three years’ 
design, layout, and plant-engineering experience, 


modifications to convert the B-29 as the A- 
bomb carrier. General Putt will in the near 
future become deputy Commanding General, 
Headquarters Air Research and Development 
Gommand at Baltimore, Md. 


Wittiam Garpner Van Nore, formerly 
director and head, department of engincer- 
ing research, North Carolina State Col- 
lege, Raleigh, N. C., was installed recently 
as president of The Thomas S. Clarkson 
Memorial College of Technology. 


' All men listed hold some form of ASME mem 
bership 


Detroit San Francisco 
100 Farnsworth Ave 57 Post Street 


to make equipment layouts, design, and lay out 

structural changes, etc., in plant-engineering 

division of paint-manufacturing company 

Some traveling. $4160-$5200. Newark, N. J 
299. 


area. Y-62% 


Production-Contro!l Engi: recent graduate 
in industrial engineering, one or more years’ 
experience in preparation of bills of materials, 
engineering drawings, tool specifications, pur- 
chasing, and to act as liaison between engineering 
and manufacturing 900-$44 New York 
Metropolitan area. 


Engi (a) Mechanical engineer, 30-36, 
minimum of four years’ experience on precision- 
machine work production and manufacture. 
Position involves the direction of actual operation 
and manufacture of precision machine parts 
prototype units, etc. (6) Design engineer- 
project, mechanical, experience on testing of jet 
engines or accessories. (c) Mechanical design 
engineer, project, mechanical design experience 
with equipment involving considerable electronic 
work. Must be able to work with electronic en- 
gineer to produce co-ordinated working equip- 
ment. Brooklyn, N. Y. Y-6310. 


Staff Engineer, mechanical graduate, at least 
five years’ plant-engineering, production layout. 
and materials-handling experience textile 
fields, to make production surveys, economic 
studies, and plan improvements on cutting and 
sewing operations for piece- is manufacturer 
Some traveling. $8000-$10, . Headquarters, 
New York, N.Y. Y-6314 


eers. (a) Supervisor of industrial rela- 
tions, under direction of assistant plant manager 
to supervise initial screening and selection of al! 
plant, shop, and office employees, induction and 
termination of employees, plant safety, employee 
welfare, administration of first aid, prepare and 
maintain personnel records. Maintain record of 
labor turnover, accidents, and physical examina- 
tion, ete }0-$8000. Tool designer to 
make designs, sketches, layouts, and design 
drawings and calculations. Specify equipment 
tools, and recommend manufacturing procedures 
for production of fabricated plate and carbon and 
alloy-cast-steel structures Prepare and check 
specifications and bills of materials. Prepare 
cost estimates. $5400-$7200. East. Y-6324 


Industrial Engineer to head up an industrial 
engineering program for clay-products manu 
facturer. Will be responsible for setting up and 
maintaining wage incentives through time stand- 
ards, supervisory incentives through standard 
costs, and methods-improvement and _ work- 
simplification programs working through line 
foremen and superintendents $7: 
Calif. YV-6329-T-8423 

Plant Engineer, building i ce and 
equipment experience, to do planning, make lay 
outs, etc., covering plumbing, heating, electrical. 
manufacturing equipment, lumber-products 
plant. $6000-$6500. Northern N. J. Y-6350. 


Engineers. (a) Engineers and designers, pref- 
erably mechanical graduates, at least five years’ 
experience in a responsible position in such work 
as power-plant engineering, writing specifications 
for mechanical equipment, airplane wind-tunnel 
design, cement-plant design, and chemical-plant 
design. $4800-$8000. (d) wer-plant-design 
engineer, thoroughly experienced in large steam- 
generating-plant work. Qualified to head - 
manent project group. $10,000-$15,000 


Mechanical Engineer, at least ten years’ 
experience in the design of heating, ventilating, 
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and air-conditioning systems for all ty of 
buildings. Should have an additional five 
years’ experience in the design of steam-power 
plants through both low and high- pressure 
fanges. Residence in Charleston, 5 area 
necessary. $7040. YV-6365 


Design Engineers, gear and turbine, engineering 
degree and good scholastic record in engineer- 
ing mathematics essential. Test floor, calculating. 
and design experience with manufacturers of 
steam and gas turbines, axial-flow compressors, 
and large high-speed preferred. 
Salary open. Central N 


Engine (a) sea engineer, 35-45 

bh pre al experience preferably in consult 

8 office on office and clerical metheds. Con- 

siderable traveling. (6) Industrial engineer with 

similar experience, but in addition, must have 

worked on micromotion studies. $8500-$10,000 
New York, N. ¥ 6382 


Mechanical Engineer with electrical experi- 
ence in simplified electronics. Must have had 
six to eight years’ experience in the electrical- 
mechanical field. Salary open. Location, up 
state New Vork 


Sales Engineers. (a) Sales engineer, me 
chanical, 35-50, at least three years’ experience 
selling conveyers or maiecrials-handling equip 
ment, preferably as a manufacturer's agent 
Knowledge of rock crushing. Will sell conveyers 


to mines, quarries, and rock-crushing plants, 
for a manufacturer of heavy equipment. 
drawing against commission © required 
(6) Sales engineer, mechanical, 35-50, three 
years’ experience selling construction equipment, 
preferably as a manufacturer's agent 

of rock crushing and construction. 

heavy construction equipment to contractors, 
municipelities, and other users, for a manufac- 
turer of heavy equipment. $4800 drawing 
against commission enn. T-8354 


gner, two years of college and seven years’ 
experience in the mechanical desi 
optical instruments, small mec 
trains, motors, clutches, brakes, etc. Knowledge 
of electrical, electronic, or optics desirable. Wil! 
design products in detail, in co-ordination with a 
project engineer, and will make layouts from 
which detailers could work. Aerial photographic 
equipment. $5000-$8000. Ill. R- 8307 


Management and Industrial- ring Con- 
BS im engineering, five years’ 
experience in practical manufacturing with em- 
phasis on industrial -engineering activities. Know!- 
edge of organization, methods, plant mainte- 
nance, time study, wage administration, controls, 
industrial relations. Performing consulting in the 
fields of management and industrial engineering 
with clients for a general manufacturing business 
$10,000. Location subject to changing assign- 
ments in United States and Canada. R-8415 


Contitates for Membership and Transfer in in the ASME 


HE application of each of the candidates 

listed below is to be voted on after Jan. 25 
1952, provided no objection thereto is made beiore 
that date and ovided satisfactory replies have 
been received from the required number of ref 
erences. Any member who has either comments 
or objections should write to the secretary of The 
American Society of Mechanical Engineers im- 
mediately 


KEY TO ABBREVIATIONS 
R = Re-election, Rt = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member 


NEW APPLICATIONS 

For Member, Associate, or Junior 
Anperson, Lauman E., Newton, Iowa 
Aruexton, Groner Corvallis, Ore 
Baer, Frang L., Salt Lake C ity, 
Baur, FH, Charleston, W 
Baker James E., Springfi 
Barat, Paur, Silver Spring, Md 
Bares, Joun Cleveland, Ohio 
Bennerr, A C est Lawn, Pa. 
Bennerr, Cturrorp W., Denver, Colo 
Guenn Malvern, Ark 
Vincent F., Houston, Texas 
Borcn, B., Berkeley, Calif 
Byeery, T Eowanrp, Baltimore, Md. 
Campen, Geanam B. Coffeyville, Kan 
Carey, Nowman W., Chicago, Il 
Bauno Beaumont, Texas 
Crarke, Tulsa, Okla 
Creveranno, Cuartes H Springfield, Mass. 
Cortam, Haroip Morris Plains, N. J 
Crossy, S A., Chicago, Il 

Daver, F York, Pa 

Davenrort, Ropert W., South River, N. J 
Davio, Wartex Cleveland, Ohio 
Dawson, THomas | . Pascagoula, Miss. 
Deaoman, W. New Orleans, La. 
DeLuca, Everert B., Colonial Heights, Va. 
Doawarr, Kenneru Lancaster, Pa 
Drucker, Francisco, Mexico, D. F., Mex 
E.csworrn, Jax, Silver Spring, Md 
Enosteom, Joun E., Michigan City, Ind. 
Fiemine, Pittsburgh, Pa. 
FiounpErs, Joun M , Colchester, England 
Fowrer, WE. Denver, Colo 
Franz, Ansetm, Wilhamsport, Pa 
W., Jn, Mt. Holly, N.C 
Gaum, Heaman, New York, N. 
Govpsrem, Ricnary |] Oak Ridge, Tenn 
Goopwtn, Waiter W.. Media, Pa 
Grapous, Frev J. Chicago, Ill 
Havorx, | , Dayton, Ohio 
Haoen, Tunoporr G., Cincinnati, Ohio 
Haro, Taveman C , Wilmington, Del 
Haraison, Evcene E., Berkeley, Calif 
H., Phillipsburg, N. J. 
Hot ron, W. Columbus, Ohio 
Hunter, Westey Newark, Ohio 
ounston, Cars C., Detroit, Mich 

osern, Wacrer T Kingston, Pa 

wen, Joun F.. Newark, Del 
Kirwin, S., Royal Oak, Mich 
S., Kew Gardens Hills, L. I., 

N 


Korba, Perer B., Elizabeth, N. J 
Korman, Joun G., 
Kevecer, Ricuarp E., 
Kwo, T., Schenectady, N. Y. 
LaFevre, Louis B Augusta, Ga 
Laros, Rosert K., Allen Park, Mich 
Larsen, Joun J., Longview, Wash 
Latrr, MowamMap Moghalpura, Lahore 
Pakistan 
Levinson, Tory E., Los Angeles, Calif 
Linpsay, Russet F., Wilmington, Del 
Livineston, ALEex Kilmarnock, Scotland 
(Rt & T) 

McDerxmorr, Franxurn, Darien, Conn 
McDonap, Amprose J Denville, N. 
J, Pittsburgh, Pa. 
Meap, Francis W., Watkins Glen, N. ¥ 
Minnick, C. T., Grand Island, Neb 
Monrroy, Sam F., rt Arthur, ‘Texas 

®, Oran H., Houston, Texas (Rt & T 

n, Jack E., Toledo, Ohio 
Morton, L. C., London, England 
Newron, Ricuarp Scotia, N. Y. 
Nor, Joun W., Brooklyn, N. Y. 
Norporen, Harry Jr., Toledo, Ohio 
Orvorr, Artuue, Lansing, Ont., Can. 
Orr, Dupiey E., Berkeley, Calif 
Pearson, R., Bellflower, Calif. 
Perarz, Francisco F., Mexico, D.F., Mex 


Purn.irs, Tuomas W., Greensburg, Pa 
Pocock, Joun W., Chicago, Ill 
Poors, Davio E., Newton Falls, Ohio 
T., Ridley Park, Pa. 
wick, Donato M., Newar J 
erp, ALAN B., Minneapolis, Minn 
RENSON, Ricnarp New York, N. Y. 
Rosnyal, A., Allen Park, Mich. 
Hyper Aut, Karachi, Pakistan 
Scuanne, Francis A., Newton, Pa. 
ScuevermMeter, Envarp, Wauwatosa, Wis. 
Scumirt, Kari H., Mt. Clemens, Mich. 
Setwyn, RayMonb J., Sherman Calif 
Suarrro, Sumner, New York, 
Suexupar, N. M., Bombay Tadic 
Sinnott, Ricnarp J., Detroit, Mich. 
Sxe.ton, Emerson W., Sarnia, Ont., Can 
Vert R., Garfield, Utah 
Sorstmeyver, Currsrorn K., Tullahoma, Teno 
Soroka, Water W., Berkeley, Calif. (Rt & T) 
Spencer, WitttaM H., East Haven, Conn. 
Srrauss, Howarp E. Buffalo, N. 
Surron, James F., 
Tuaver, A. L., Buffalo, N 
Tuomas, FE. L.. Mt. Holly, N. C. 
Tr Frepericx J. J., Norristown, Pa. 
Tucker, Joun , Charles, La 
VaLenzueta, L Mexico, D.F., Mex 
Van Der Pore, W., Crum Lynne, Pa. 
Veerxamp, Wactuer H., Mexico, D F., Mex. 
Von Wrancett, Cuartes P. E., Northport, 
Waoner, Josern O., New York, N. Y. 
Waynowsk!, Stantey M., West Haven, Conn 
Weaver, Harey E., Cleveland, Ohio (Rt ry T) 
Wertzer, Ricnarp E., Oxnard, Cali 
Writtamson, Tuomas N., Bellaire, Texas 
Wise, M., Ardmore, 
Sumer, Montreal, Que. Can 
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Waricnt, W., Omaha, Neb. 
Wvss, Guipo, Denver, 
Yawn, R. W., Thomaston, Ga. 


CHANGE IN GRADING 
Transfers to Member and Associate 
Barxovitz, E., Lincoln Pk., Mich 
A. B., Toledo, Ohio 
PRANKENFIELD, C. WaLterR, Bayonne, N. J. 
Gouin, R., Long Beach, Calif. 
Gutrayjant, B. K., Bombay, India 
Krewrt, ALPRED L., Cincinnati, Ohio 
Koxe, Lronarp Richland, Wash. 
Kevecer, Hersert W Beaver Dam, Wis 
Lerren, Eowarp K., ingston, N 
Loerrier, J EDWARD, Houston, Texas 
Locanx, Georce H., Park ‘Ridge, 
Mowrog, Paut H Pasadena, Calif 
SMALENBERGER, Epwarp A., Jn., Westfield, N.Y. 
Suriwak, Jonn J., Iron Mountain, Mic 
THomrson, A., New York, N. Y. 
Toviov«tian, Y. S., Lafayette, Ind 
Hersert A., Chicago, Ill 
Transfers from Student Member to Junior. . 


William Charlewood Ellis (1902-1951) 

Wutam C. general superintendent. 
Kingsport (Tenn.) Foundry and Manufacturing 
26, 1951 Born, Memphis 
Parents, Samuel James and 
(Crockett) Education, high-schoo! 
graduate; ICS. Married Lucille Nichols, 1926 
Mem. ASME, 1938. Survived by wife and two 
ang Mrs. William Gignilliat and William 
Jr.; his mother, two brothers, James and 

Crockett, and a sister, Mrs. Marion Bickford 


Charles Andrew Flynn (1880-1951) 

Cuartes A. FiyNn, retired vice- 
treasurer, Flynn-Hill Elevator Corp., New York 
N. Y¥., died Feb. 27, 1951, in Plainfield, N. | 
Born, Troy N. Y., Feb. 6, 1880 Parents, James 
A. and Anna B (Fields) Flynn. Education, ME, 
Cornell University, 1905. Married Katherine E 
Flynn, 1908 Mem. ASME, 1916. Survived by 
wife and seven children, Mrs. Richard A. Hyer. 
Plainfield; Charles A., Jr., Westfield, N. ! 
James A, Plainfield: Robert L., Albuquerque, 

Mrs. Martin W. Davenport, Plainfield, 
Penns Grove, N. J.; and Richard P 
Plainfield 
Harry Gray (1883-1951?) 

Harry Gray, president, Gray Contracting 
Co., Somerset, Pa., died Oct. 19, 1951, at Pres 
byterian Hospital, Pittsburgh, Pa. Born, Liver 
pool, England, Oct. 1, 1883 Education. 3 
years, Liverpool Central Technical College; 
3 years, Liverpool University College; 3 years, 
Glasgow Technical. Married Mary Stovall! 1926 
Mem. ASME, 1928. Survived by wife 


Edwin Wesley Hammer (1867-1951) 

Eowrs W. Hammer, consulting engineer, ex- 
pert on electrical and mechanical patents, and an 
associate of Thomas A. Edison, died Oct. 11, 
1951, at his home in Montelair, N. J Born, 
Newark, N. J., Dec. 16, 1867. Parents, William 
Alexander and Anna Marie N. (Lawton) Hammer. 
Education, high-school graduate, attended Poly 
technic Institute of Brooklyn. Married Emily A. 
Thompson, 1890. He invented and held U. 5, 
Australian, British, and Canadian patents on a 
number of mechanical and electrical devices 
As a patent consultant, he, who was largely self- 
taught, advised many large corporations, includ- 
ing the General Electric Co., General Motors 
Corp., and Westinghouse Electric and Manufac 
turing Co. He was coauthor of ““The X Ray; or 
Photography of the Invisible,” 1896; “Catapho- 
resis,’ 18908. He was founder and former presi 
dent of the Edison Pioneers, an organization of 
men who had worked with the inventor. Mem 
ASME, 1913. Survived by wife and son, Wesley 
T.; and a sister, Mrs. Harold Francis, Lenox 
Mass. 


Harold Lester Heywood (1896-1951) 

Harorp L. Hevwoon, supervisor, development 
engineering department, Kearney and Trecker 
Corp., Milwaukee, Wis., died Aug. 20, 1951 
Born, Pawtucket, R. I., Aug. 30, 1896. Parents 
William Albert and Florence Belle Heywood. 
Education, high-school graduate; technical 
drafting course, Brown and Sharpe Manufactur 
ing Co., 1917. Married Jennie 
O. Mackinnon, 5; children, Ruth O., Harold 
F., William J., Robert W Mem. ASME, 194! 
Served the Society as alternate delegate, Region 
VI, National Nominating Committee, 150 
1951 He held patenfs on machine tools and 
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THE DUAL-ABILITY LINE 


BEFORE BUYING wy BLOWER 
COMPARE THESE ESSENTIALS 


When production depends so vitally on adequate handling of gas or air, you 
can’t afford to take chances on the performance of your blowers or exhausters. 
It’s better to be safe than sorry. 

So, for new installations or replacements, we sugye : that you evaluate the 
equipment by the above standards of comparison. This will help determine 
the unit that will be most effective, economical and reliable for your specific 
applications. 

Be sure to include the R-C dual-ability line of both Centrifugal and Rotary 
Positive types. Remember that only we offer you this dual choice—with 
unbiased recommendations from almost a century of experience. With capaci- 
ties from 10 cfm to 100,000 cfm or higher at moderate pressures, R-C equip- 
ment has a long record of outstanding performance in industrial applications. 

We'll gladly send detailed information for comparison—or supply engineering 
help if we can be of service. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
521 Michigan, Connersville, Indiana 


MECHANICAL ENGINEERING 


| OF MODERN EQUIPMENT 
TO HANDLE GAS AND AIR 
: 
QD "eputaty. 
Single -Stage, Type Contrif- OMer of maker 
Blower in food processing 
plant. Steam turbine drive. 
Rotary Positive Gas Pumps 
~ 
Type RCDH Blower in clectic 
ONE OF THE DRESSER INDUSTRIES Inert Gos Generators 
Janany, 1982 37 


102 


spindles and was the author of technical papers 
which were published in professional journals 


John Maitiand Hopwood (1883 1951) 
Joun M. Horwooo, chairman of the board, 
an Corp., Pittsburgh, Pa, and subsidiaries 
Jeune 8, 1051, im Vero Beach, Fla. Born 
london, England, April |, 1883 Parents, John 
and Annie Elizabeth (Gilbert) Hopwood. Educa- 
tien, public schools in England (classical educa 
Naturalized U.S citizen, 1908 Married 
Whitford, 1913 Mem ASME, 1922, 
Fellow ASME, 1949 Held sumerous patents on 
automatic control apparatus) During World War 
il he was president, War Materials, lnc. Sur 
vived by wife and three children, Mrs D K 
Richardson, Vero Beach, Fla John M, Jr, 
and W W. Hopwood, Pittsburgh, Pa; and seven 
«randchildren 


Paul Lawrence Irwin (1899 1951) 


L. Iewin, manager, gas-turbine labora 
tory, Baldwin Locomotive Works, Philadelphia 


Keep Your ASME 


,.w Secretary's office in New York 
depends on a master membership file to 
maintain contact with individual members 
This file 1s referred to dozens of times every 
day as a source of information important vo 
the Seciety and to the members involved 
All other Society records and files are kept up 
to date by incorporating in them changes 
made in the master file. 

From the master file are made the lists of 
members registered in the Professional Div:- 
sions. Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such in- 
formation you should be registered in the 
Divisions (no more than three) in which you 
are interested. Your membership card bears 


Pa, 5, 1951 Born, Bradford, Pa, 
Oct. 2, Parents, Guy White and Mary 
Agnes aoe Irwin. Education, BS, Carnegie 
Institute of Technology, 1921; ME, 1926; post- 
raduate work with Dr. S. Timoshenko and 
A. Nadai Married Norma Grace Yeager, 
1930. Author of many technical articles and held 
US on torsion testing machines Jun 
ASME, 1922. Survived by wife 


William Kenneth Kirby (1891-1950) 


K. Kresy, consulting petroleum engi 
neer, Altadena, Calif, president and 
manager, © , de Petroleo Ganso 
. A., died Oct. 4, 

Salt Lake City, 

Parents, Charles and Martha 
(Woodward) Kirby Education, California 
Sehool of Mechanical Arts; attended San Fran 
cisco University, Utah Agricultural College, and 
Colorado School of Mines Married Dorothy 
Garrison, 1927. Assoc-Mem. ASME, 1919, Mem 
ASME. 1923. Survived by wife 


Records Up to Date 


key letters opposite your address which 
indicate the Divisions in which you are 
registered. Consult reverse side of card for 
the meaning of the letters. If you wish to 
change the Divisions in which you are regis 
tered, please notify the Secretary's office 

It is important to you and to the Society to 
be sure that your latest mailing address, 
business connection, and Professional Divisions 
enrollment are correct. Please check whether 
you wish mail sent to home or office address 

For your convenience a form for reporting 
your address, business connection, and Pro- 
fessional Divisions enrollment ts printed on 
this page. Please use it to keep the master 
file up to date 

Four weeks are required to complete master- 
file changes 


ASME Master-File Information 
(Not for use of student members ) 


Please print 


Name 


Home 


address 


Name ot 
employer 


Address of 
employer 
Street 


Product or 
service of company 


Ticle of position held 


Nacure of work done 


Check 
mailing 
address 


Please register me in three Professional Divisions as follows: 


| am a subscriber co (please check) 


Transactions 


(Processing of address change requires four weeks) 


(} Journal of Applied Mechanics [] Applied Mechanics Reviews (] 
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Bernard William Kohnen (1916-1951) 

Bernarp W. Konnen, designer, central engi 
neering United States Rubber Co., 
died Sept. 10, 1951, in Chicago, Il. Born, Chi- 
cago, Ill., Aug. 19, 1916 Parents, Paul William 
and Alma (Green) Kohnen. Education, ME, 
Marquette University, 1940; postgraduate work 
at Armour Institute of Technology and North- 
western University. Married Alice Fischer, 1942. 
ol ae. 194 Survived by wife and son, 
mother and two brothers, Paul B. 

Wi illiam J 


Ba 


(1895-1950) 

Epmonp F. Neusercer, ordnance engineer, 
Department of Army, Picatinny Arsenal, Dover, 
N. J., died Nov. 25, 1950 n, New York, 
N. Y., Sept. 3, 1895. Parents, Otto and Emma 
(Baeuchle) Neuberger. Education, BS, Cooper 
Union, 1921; CE, 1928. Married Lillian Cleve- 
land, 1920. Mem. ASME, 1948. Survived by 
wife and two children, Lillian C. Rose, Takoma 
Park, Md.; Edmond D., Dover, N. J 


Eric Oberg (1881-1951) 

Feic Osero, consulting editor, for 46 years 
on the editorial staff of Machinery, technical 
journal, and widely known throughout the metal- 
working and machine-tool industries of America 
and Europe, was killed in an automobile acci- 
dent in Rockford, Il, Oct. 22, 1951. Born, 
Veramo, Sweden, March 1, ‘1881 Parents, 
Andreas and Maria (Brostedt) Oberg. Education, 
ME, Boras Tec’ College, 1900. Naturalized 
U. S. citizen, Brooklyn, Y., May 22, 1908. 
Married Emily A. Mitchell, 1905 (died 1941); 
son, Henry V. Married 2nd, Helena E. Woodall, 
1941. Assoc-Mem. ASME 1913; Mem. ASME, 
1919. He served the Society as chairman, Fi- 
nance Committee, 1920-1925; Treasurer, 1925- 
1935; Meetings and Program Committee, 1939- 
1941; Medals Committee, and Small Tools and 
Machine Tool Elements Standardization Com- 
mittee He edited “Mechinery’s Engineering 
Handbook” and “‘Machinery’s Engineering En- 
cyclopedia.” He also wrote numerous other 
technical books in the machine building field as 
well as articles published in technical journals. 
In World War I he was a member of the Commit- 
tee for Adjusting the Industries to War Work ap- 
pointed by the Government. During World War 
Il he served a period with the War Department as 
consultant to the Army Air Forces. He was also 
vice-chairman of the Manufacturing Engineering 
Committee of the ASME working under the 
auspices of the War Production Board. Sur- 
vived by wife, son, Henry V., Cleveland, Ohio, and 
a stepson, Wilbert A. Mitchell, Springfield, Vt 


David Walter Pye (1879-1951) 

president, Tuco Products 

? died Sept. 8, 1951 
Born, Brooklyn, N. Y., Nov. 5, 1879. Parents, 
Robert C. and Margaret (Carter) Pye. Educa- 
tion, Leigh College, 1894-1896; Kissicks Busi 
ness College, 1896-1898 Married Florence B 
Edgett, 1904. Assoc ASME, 1946. Survived by 
wife and daughter, Orrea Florence 


Albert Lawrence Rohrer (1856-1951) 

Avceert L. Ronmerer, retired advisory engineer, 
General Electric Co., died Oct. 18, 1951, at his 
home in Maplewood, N. J Born, Farmersville, 
Ohio, Feb. 29, 1856. Parents, Aaron and Eliza- 
beth (Ozias) Rohrer Education, graduate 
Farmersville Normal School, 1878; studied phys- 
ies and mechanics, Ohio State University, 1879 
Married Carrie L. Gould, 1891; daughter, Mir- 
iam. From 1892 to 1914 he recruited and super- 
vised the training of engineering personnel for 
General Electric His work took him to 70 
United States colleges and universities and he 
carried on correspondence in England, France, 
Germany, Sweden, China, Japan, and South 
American countries. In that period 3000 college 
graduates were brought to the company He 
held the fifth class order of Chia Ho of China 
Mem ASME, 1896. Survived by daughter, Mrs 
Joseph Bryan Shelby 

James Reid Stoner (1924-1951) 

James R. Sroner, instrument design and de 
velopment engineer, Gulf Research and Develop- 
ment Co., Harmarville, Pa., died Sept 25, 1951, 
Born, Ruffsdale, Pa, June 15, 1924. Parents 
James Blaine and Clara A. (Bolton) Stoner 
Education, BSME, Carnegie Institute of Tech 
nology, 1948. Married Ruth Jane Konkle, 1950 
Jun. ASME, 1948. Survived by wife 


Alfred Vaksdal (1886-1951) 

ALPRED VAKSDAL, director of plant expansion 
Corning Glass Works, Corning, N. Y., died of a 
heart attack, Oct. 9, 1951, in Danville, Ky 
Born, Bergen, Norway, April 13, 1886. Parents, 
Thomas and Ingaborg Vaksdal Education, 

aduate Hambro Skole, Bergen, Norway; ME, 

orten, 1908. Naturalized U.S citizen, Chicago, 
Ii, Feb. 16, 1910. Married Ragna Gangnes, 
1910. Mem. ASME, 1924. Survived by wife 
and son, Steinar, Mem. ASME, Lowland, Teno 
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NOW...a new now-cosT IMO 


for H | b H tH pressures 


You've either heard about or used the 
proven De Laval—IMO A313A pump. 
Now De Laval brings you the A313B 
IMO for a wide variety of oil handling 
applications for higher pressures. This 
quality-designed, quantity-produced 
pump saves you up to 40% in initial cost 
over other IMO models for pressures up 
to 275 psi. 


Note simplicity of unique IMO design—only 
three moving ports. IMO is reliable, quiet, 


speed 


This new rotary positive displacement 
pump gives you all the advantages of the 
famous IMO pumping principle. Use it 
for capacities to 80 gpm, pressures to 
275 psi and intermittent pressures to 325 
psi... It handles light or viscous fluids in 
hydraulic systems, rotary and steam atom- 
izing oil burners, lubrication, governing 
systems and similar services. 


pulsation-free, compact, excellent for high- 
operation. 


DE LAVAL STEAM TURBINE CO., TRENTON 2, NEW JERSEY 
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| STANDARD PRODUCTS DIVISION 


To keep 
plant 
operating 


ALBERT KABW AGOCLATES, DETROET, 
Commacters: 
WADHAMS & MAY COMPANY, 


Te fulfill its tremendous task of build- 
ing engines and other aircraft com- 

for def and civilian needs, 
United Aircraft Corporation is in an 
almost continuous state of expansion. 


An addition to the power house at 
the main plant in East Hartford 
(below) has recently been completed. 
The $12,000,000 Andrew Willgoos 
Turbine Laboratory was finished and 
put in operation on jet research in the 
past year. Under construction are new 
plant facilities at the Pratt & Whitney 
Aircraft Division in North Haven, 
and the Hamilton Standard Division 
in Windsor Locks, Conn. 


When it comes to plant operation, 
United Aircraft is right down to earth. 
To make sure of lasting efficiency and 
low maintenance in fluid control, 
they chose Jenkins Valves for al! of 
these new buildings. At the right is a 
typical valve station in the vast net- 
work of piping at the Willgoos 
Laboratory. 


Long a leader in the development 
and production of piston engines, 
notably the famed Wasp, the Pratt & 
Whitney Division is now a major pro- 
ducer of jet engines like the J-48 
Turbo Wasp that powers the Navy's 
new Grumman Panther, shown above. 


United 
Aircraft 
Corporation 


relies on 


JENKINS 


IAL DISTRIBUTORS EVERYWHERE 


thelr low wpkeep cost record, Jenkins Valves’ sie ieee 
ecified for more aod more of the new imdustrial pian, tem 
pdern commercial, instiruciomal, and municipal bubble shige. 
¢ setting new standards in operating efficients, 
‘Despite their extre value, proved ia every ice) 
y we iwore for Jenkins Valves, For new 
placements, det the Jenkins Dismond be your lasting: 
ive economy. Jenkins Bros, 100 Park Awe, New 
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Injection Molding of Plastics 


Complete refrigerator interiors, kitchen 
cabinets, and new-type fluorescent li hting 
fixtures molded in one pigce from plastics 
may some day be rolling off production lines, 
it was forecast by General Electric chemical 
department officials. This predicted in- 
vasion of large plastics parts into the con- 
sumer and industrial field will be made 
possible by recent developments in injection 
molding presses, it was stated. 


In anticipation of the coming trend for 
Farger plastics parts made from thermoplastic 
materials, GE has installed a J & C pre- 
plasticizing injection press manufactured by 
the Jackson and Church Co., Saginaw, Mich., 
at the G-E molding plant in Dosen, Ill., 
it was announced. Designed to produce 
plastics articles weighing up to 13 |b, the 
press can be easily converted to produce 
much larger items. It is now in production 
on large refrigerator components, 

Weighing 135 tons and standing 27 ft 
in height, the J & C, 208-0z press incorporates 
a new "patented mechanism that gives 
accurate control of pressure being applied in 
the mold. This feature permits close control 
of product quality, flexibility in product 
design, and broadens the potentialities for 
— plastics moldings. 

replasticizing equipment on the press 
enables the coloring and molding of certain 
types of plastics in one operation, Capacity, 
with polystyrene, is rated at 1000 |b per 
hr on a continuing basis. 
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ANNOUNCEMENTS OBTAINED MOSTLY FROM ADVERTISERS IN 
MECHANICAL ENGINEERING AND ASME MECHANICAL CATALOG 


New Equipment’ Nolet Late 


Kaplan-Type Turbine 

The fifth Kaplan propeller type hydraulic 
turbine for the ay A Pickwick Landing plant 
is undergoing assembly in the Allis-Chalmers 
erecting shop in Milwaukee, Wis. The pit 
liner, mounted above the stay ring, shows 
one of the two regulating cylinder support- 
ing pockets. The wicket gates in open posi- 
tion and the inner head cover which su 
ports the bearing can be seen through ‘ae 


stay vanes, This turbine, one of the last two 
for Pickwick Landing, is rated 55,000 hp 
under 43-ft head at a speed of 81.8 rpm. Its 
cast-steel stay ring has an outside diameter of 
37 ft 4in., a height of 14 ft 4in., and weighs 
about 225,000 Ib. 

The first two Pickwick Landing turbines 
built by Allis-Chalmers were put in opera- 
tion in 1938 and two more were installed in 
1942. The present two units will complete 
the number planned for this installation. 
They are still the largest in physical size in 
this country. 


New 21-in. TV Picture Tubes 


Two new all-glass 21-in. rectangular TV 
picture tubes are now available from the 
Cathode-ray Tube Division of the Allen B. 
Du Mont Laboratories, Inc., Clifton, N. J. 
The new tubes offer several important ad- 
vantages over previous 21-in, designs. 

The new tubes are designated as the Type 
21EP4A and the Type 21KP4A. Both types 
employ the same all-glass bulb which results 
in a picture area of 242 sq in., larger than 
previous metal-cone 21-in. tubes. The screen 
face is made of filter-glass for minimizing re- 
flections and improving contrast. 

The Type 21EP4A employs the Du Mont 


-bent-gun for electromagnetic focusing. A 


single-magnet ion trap is used. Type 21- 
KP4A is one of the new Du Mont SEifocus 
Teletrons requiring no focus controls or cir- 
cuitry. It provides absolute focus at all 
times. The 21KP4A may be used as a re- 
placement for either electromagnetic or 
electrostatic type tubes. 


Hot Bloom and Slab Shear 

An electrically yy hot bloom apd 
slab shear y the Rolling 
Mill Division, Hydropress, Inc., New York, 
N. Y., has recently been placed in operation 
by the Alpine Montan Co. of Austria at their 
Donawitz plant. The shear operates in 
conjunction with a modern 44-in, blooming 

poe prc mill and is capable of cutting 
hot blooms or slabs up to 16 X 16 in. or 40 X 
6'/, in. respectively, exerting a shearing 
force of 1150 tons. 

Driven by two 300-hp electric motors this 
mechanically simple shear of the upcutting 
type operates from the standstill without 
flywheels or clutch, It is fully electrically 
controlled assuring high productivity and 
eliminating many common shearing troubles. 

A variety of cutting speeds and an elec- 
trically adjustable knife ning combine 
to permit quick adegeaiien ter the cutting of 
various sizes of material making the shear 
extremely versatile in operation. 


The knives are fully supported along their 
entire length in a solidly constructed carrier 
eliminating any undue oye stresses 
caused by overhung load as is the case in 
other similar shears. The lower knife car- 
rier is activated by a system of levers which 
is arranged in a manner to absorb all work- 
ing stresses and leave the shear frame proper 
completely free of any stresses during the 
cutting operation. Positive control of the 
bloom or slab is accomplished by means of a 
spring-loaded hold-down which clamps the 
material tightly in place while cutting, and 
releases it as soon as the lower knife has de- 
scended sufficiently to let the material pass 
between the shear blades. With electrically 
operated push-off arms placed in front and 
back of the shear knives and allowing quick 
disposal of the crop ends, the shear is im- 
mediately ready for the next cut. 
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= . is more fantastic than the patter of the 2 
en pitchman or the spiel of the barkers that . . 
doubled in advertising and sales 
og a generation ago. For example: DOW CORNING. SILICONE EXPOSITION -; 
now scheduled for 
® Silicone (Class H) electrical insulation makes motors CLEVELAND 
3 and other kinds of electrical equipment last 10 times - DETROIT . 
| as long as they ever did before. a ° 
These same insulating materials are used to 
| double the power per pound ratio in electric machines. ; CHICAGO 4 
} ® Silastic,* the Dow Corning silicone rubber is used to seal : oar a 4 
! hot air at 600°F., hot oil at 350-400°F., limit switches and . LOS ANGELES . 
bomb bay doors at — 100°F. If you want to know more ° 
Dow Corning Silicone oils and greases 
make permanent lubrication a practical reality. * mation including our new °° 
¢ 32-page book which ° 
To many engineers and executives, such silicone facts * answers in simple words ° 
as these still sound too good to be true. That's why ee “ 
we have built and assembled 16,000 pounds of Silicone?” De- 
demonstration units and typical applications to Q-13 
prove that our silicone products will do all that we i DOW CORNING ° 
claim for them. This is the first comprehensive ° CORPORATION ° 
Silicone Exposition ever assembled. Previewed ad Midlend, Michigen Ys 
in Washington, D. C. during the week of ATLANTA ys ° 

centers across the country. Dette: DOW. C OR NI NG *T.M.REG.U.S.PAT.OFF, 


DALLAS 


SILICONES 


DOW CORNING CORPORATION ear MIDLAND, MICHIGAN 


NEW YORK 
WASHINGTON, D. C. 


* In CANADA: Fibergios Canada, Ltd., Toronto © In GREAT BRITAIN: Midland Silicones, Ltd, London 
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The shear frame is designed in a magner to 
allow free access to all parts for inspection 
and maintenance, and in par ticular the 
open shear throat can be easily reached by the 


operator. 
Welding Machine 


A new heavy-duty direct-current welding 
machine has been put on the market by the 
A. O. Smith Corp., Milwaukee, Wis. The 
machine is designed for all industrial uses, 
where d-c welding is required. 

Extensive field testing has shown the new 
unit to be free of stack failure. This is 
accomplished by directing a high velocity 
downdraft of cool air over the rectifier stacks 
before passing this air through other parts 
of the machine. The blast is expelled at 


the base of the A. O. Smith welder. This not 
only assures proper cooling, but promotes 
internal machine cleanliness. 

The company retains in this d-c welder all 
of the principal construction features of its 
heavy-duty a-c welder. Among these fea- 
tures are the case-diameter fan and “‘wind- 
tunnel” design to assure adequate efficient 
air flow over all energized parts. The pri- 
mary coils are raised and lowered easily on 
ball-bearing jacks. The machine is avail- 
able*in 200, 300, and 400 amp ratings. 


Bin-Level Indicator 


A new, special model bin-level indicator 
which solves the problem of securing depend- 
able level indication in large bins is an- 
nounced by The Bin-Dicator Co., Detroit, 
Mich. 

The new unit, known as Model CS Bin- 
Dicator, is designed for suspended installa- 
tion from above and can therefore be located 
anywhere in the bin where there will be a 
free flow of material to and away from the 
diaphragm. This flexibility as to location 
permits the successful application of Model 
CS Bin-Dicator in bins containing materials 
which tend to build up on the walls of the 
bin and to flow down through the central area 
only. Under these and similar conditions, 


fom you can punch holes of various shapes 

n 16 gauge stee]—also blank, draw, with the new 
DI- - ae Punch. It is ideal for both experimental and production 
wor 

The precision ground triangular ram of this double purpose press 
prevents pone head from turning, assuring perfect alignment at all 
times for accuracy in duplicated parts. 

A Turret Stripper of exclusive DI-ACRO d automatically 
strips material from punches of all shapes. Roller ring cam ac- 
tion develops 4-ton pressure with minimum effort. Adjustable gauges 
assure exact location of holes. 


Send. for “DIE-LESS DUPLICATING” 


Gives the full story of the DI-ACRO Punch, and also DI-ACRO 
Benders, Brakes, , Rod Parters, Notchers, as well as the new 
DI-ACRO Vari-O-Speed Powershear and Hydra-Power Bender. 


DI-ACRO is pronounced “DIE-ACK-RO” 


ONEIL-IRWIN mec. co. 


308 EIGHTH AVENUE ¢ LAKE CITY, MINN. 


a 


Production - Tip 
for Your Meetings! 


production- 

boosting 16mm films for your 
next technical meeting, training 
school program or production 
clinic. 

“MULTIPRESS — and how YOU can use 
it” ... Multipress at work on a 
wide range of actual, unstaged 
operations such as broaching, 
trimming, forming, marking, 
crimping, assembling, staking and 
testing, (30 minutes long.) 
“INDEX TO PROFITS” . . . Follow the 
assembly of an intricate 34- - piece 
automobile door latch through a 
highly compact, production line 
that saves space and cuts lost mo- 
tion to the minimum. (20 minutes 
running time.) 

WRITE DENISON or contact the Deni- 
son representative in your area 
giving your film choice and show- 
ing date. 


The Denison Engineering C€ 


1189-A Dublin Rood Columbus 16, Ohio 


DENISON 
an ica 


GRATING- FLOORING 


and 
STAIR TREADS 
ALL TYPES — ALL SIZES 


RECTANGULAR MESH — ABOVE 
or 
RETICULINE MESH — BELOW 


SAFE TRACTIONAL SMOOTH 
SELF-CLEANING SELF-DRAINING 
ADMITS AIR AND LIGHT 
STRONG « FIREPROOF « DURABLE 
ECONOMICAL 


WRITE FOR CATALOG AND ESTIMATE 


SUBWAY GRATING CO. INC 
ESTABLISHED 1907 
Olfice and Plont 5010 27th Stree 
ISEAMD CITY J, MEW YORE 


Stree 
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Wherever AIR or GAS is used | 
Investigate STANDARDAIRE 


AXIAL FLOW BLOWERS 


Ree STANDARD’S engineered- 
for-production program has resulted in 
the acceptance of Standardaire Blowers 
for virtually every important industry. 
Blowers are currently being produced 
for a wide range of applications in a 
rapidly expanding market — and in 
many instances to suit specific require- 
ments and specifications. The amazing 
acceptance of Standardaire Blowers is 
indicative of their superior operating 
characteristics, high efficiency and 
dependable performance in round-the- 
clock service. For further details we 
invite you to consult with our engi- 
neers. They will be glad to study 
your air or gas problems and make 
recommendations. Write Dept. E17 : 


READ STANDARD CORPORATION, 
370 Lexington Ave., New York 17, N. Y. 


at 1160 r.p.m. 


Engineers like the STANDARDAIRE principle 


RECENT BLOWER USERS: Amalgamated Sugar Company « Brillo Manufacturing 
Co., Inc. * Chicago Pump Co, + Cleaver-Brooks Company » Dow Chemical of Canada, 
Ltd. + E. I. DuPont de Nemours & Co, + Fairbanks, Morse & Company + Hercules 
Powder Co., Inc. + Hills Bros. Coffee, Inc, » Husky Oil Co. + Koppers Company, Inc. 
Monsanto Chemical + National Advisory Committee for Aeronautics » Ozark-Mahoning 
Co, + United States Navy « Standard Brands, Inc, » West Jersey Paper Manufacturing Co. 


BLOWER-STOKER DIVISION 


READ STANDARD 


OWLY THE CHANGED 


CORPORATION. 


NEW YORK ¢ CHICAGO e ERIE « YORK « LOS ANGELES 
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indicators mounted on the bin wall wie 
function properly but the new Model C 
Bin-Dicator, mounted in the area of movi 
material, gives dependable indication of hi P 
and low levels. 

The unit is designed to be drilled and 
tapped to take any size pipe up to 2 in. 
The supported pipe also accommodates elec- 
trical wiring, making conduit unnecessary. 
Because of the manner of rnounting, the in- 
stallation can be easily moved up or down in 
the bin to operate at different levels or lifted 
out for inspection. 


Circle Shear 

The Niagara Machine & Tool Works of 
Buffalo, N. Y., has just announced a new 
high- speed circle shear and flanger, especially 
designed for high production of disks and 
heads at a minimum tool investment. It is 
of interest particularly to manufacturers of 
tanks, drums, boilers, hot water heaters, 
containers, metal, furniture, and many other 
sheet-metal products. 

It is ideally adapted for high production as 
well as low or even single quantity produc- 
tion, The setup can be changed from one 
size job to another in just a few minutes and 
conversion from circle cutting to flanging 
or vice versa can be accomplished in 20 or 
30 min at most. 

This machine will shear and flange a wide 
range of diameters and thicknesses of mate- 
rial. No blanking, forming, or drawing dies 
for the many different size heads are re- 
quired. 


As a Circle Shear it cuts at high speed 
circular disks or circular arcs of sheet metal 
up to 8-gage mild steel or 12-gage stainless 
steel. Disks 8 in. in diam to 58 in. in diam 
are produced from square blanks. Disks as 
large as 75'/s in. in diam can be cut from oc- 
— blanks. 

As a Flanger it turns at high speed smooth, 
high flanges up to 1'/, in. deep from circular 
disks. The upper roll is moved down by 
power with speed adjustable to suit diame- 
ter and thickness of blank. Formed heads are 
true and round and free from irregularities 
and require no further tr or 
for average commercial work. 
flanging rolls form a radius at the root of the 
flange of */s in., which is appropriate for 
materials within the capacity of the machine. 
Head diameters ranging from 18'/: to 73'/zin. 


are flan with equal ease. Write for 
Bulletin No. 86. 
Pneumatic Control System 


To eliminate hard physical labor formerly 
required to operate a 20-year-old whirler 
crane, Southern Materials Co., Richmond, 
Va., installed a Westinghouse Air Brake Co. 
pneumatic control system recently. Air- 

wered actuators instead of a mechanical 
ever system now apply clutches and brakes 
on the boom, holding line, closing line, and 
cab brake. 
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The new controls were specified when the 
regular operator, a big man of exceptional 
strength, became ill and substitute operators 
of less weight and strength could not handle 
the crane satisfactorily. Formerly rated 
by a man in hy standing position because 
his full weight was required on both foot 
pedals and the 4-ft hand levers, the crane is 
now readily handled by a seated operator. 
Maximuin force on all pneumatic controls is 
O lb. 


4 5.hp compressor delivers 80 |b air pres- 
sure to the actuators. On the operating 
levers a back pressure of 8 psi is used in 
lieu of springs for returning levers and 
pedals. the foot-operated holding and 
closing line brakes a preload of § psi. is 
applied to give instant action and to mini- 
mize friction in the rigging or cylinders. 
These give the operator a better 
sense of “feel” permit more accurate 
functioning of a equipment. 

A safety feature of the new control system 
is the automatic application of brakes when 
and if the air supply pressure drops below 50 
psi. This could occur in the event of a broken 
line in the main control system, compressor 
failure, excessive use of air, or other acci- 
dental cause. 


The installation shows the simplicity of 
converting to this equipment since the pneu- 
matic cylinders and controllers can be 
mounted almost anywhere in any position. 
Air lines may be located wherever space 
permits. This contrasts with the placement 
of mechanical linkages. 


Hydro-Blast Room 


Sandblasters at the Falk Corp., Milwau- 
kee, Wis., now do their work in an air-condi- 
tioned cab within a new Pangborn Hydro- 
Blast Room. The cab moves to any spot 
on three walls of the room and the operator 
directs an abrasive stream against the casting 


THERE Is AN.EASY Way 
To CONTROL VIBRATION 


The easiest way to solve your vibration problem is to put 
it up to your nearest Lord Field Engineer. He will analyze 
it and recommend the specific type of Lord Mounting 
necessary. By drawing upon complete data files of more 
than 27,000 Lord Mountings and their variations, it is 
probable that he can solve your problem from this reser- 
voir of available Lord Mountings. 
If your vibration trouble involves circumstances which 
have not been encountered before, your Lord Field En- 
gineer will work closely with you and with engineers at 
the Lord Factory to design the type of specific Lord 
Mounting most profitable to you. 

For immediate attention to your problem call or write to 


BURBANK, CALIFORNIA CHICAGO 11, ILLINOIS ye 7 TEXAS 
Robert T. Daily Bruce Todd 
Kenneth Hanson 1613 Petroleum 
233 South Third Street Hg oodspeed, Jr. Building 
92151 “Michigan Ave. PRospect 7: 
‘Harleston 6-7481 ichigan 2-6010 NEW YORK 16, NEW YORK 
DAYTON 2, OHIO DETROIT 2, MICHIGAN 
W. Webster Dalton Everett C. Vallin Jack M. Weaver 
238 Lafayette Street 7310 Woodward Ave. 280 Madison Aven 
Michigan 8871 TRinity 5-8239 


A 7, PENNSYLVANIA 


Harrington 
725 725 Widener Building 
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INDUSTRIAL 


SPUR GEARS 
making many types and sizes of 
gears for: industry. During these 
passing years we have derived 
considerable experience, trained 
numerous personnel, and expand- 
ed our mechanical and plant facil- 
ities—and have remained under 
one continuous management. 
We are ready to ably serve you. 


D. 0. JAMES GEAR MANUFACTURING CO. 
1140 W. Monroe Street, Chicago 7, Ul. 


CONTINUOUS-TOOTH 
HERRINGBONE GEAR 
1” to 60” diameter, 16% DP 
to 14 DP and up to 20° face. 


From %" to 150” diam- 
eter, 32 DP to % DP and 
up to 30” face. 


HELICAL GEARS 
From 1” to 72” diameter, 
24 DP to 1% DP and 
up to 20” face. 


BEVEL GEARS 
(Straight Tooth) 
From 1” to 60” diameter, 
24 DP to % DP. 


ESTABLISHED 
1888 


SPIRAL BEVEL GEARS 
From 1” to 30” diameter, 
24 DP to 1% DP. 
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being cleaned. The ability of the abrasive 
stream to reach any casting surface; the 
elimination of heavy, cumbersome work 
clothes; and the increased capacity of the 
mechanically held hose, enable the operator 
to do more than three times as much work as 
he could previously. In addition, castings 
are cleaned more thorough] 

The new Hydro-Blast ae replaces a 
conventional hydraulic sandbiast system. 
Under the old method, the operator dressed 
from head to foot in rubber clothing and, in 
order to breathe, pulled along an air 
attached to the helmet of his cleaning suit. 
The usable capacity of the high-pressure 
blasting-hoses was limited by the operator’s 
physical strength. The blasting job was so 
tiring that frequent rest periods were neces 
sary. This method of knocking out cores 
and cleaning large castings was slow and 
costly. By eliminating many difficulties in 
the older method, the new system speeds 


the cleaning operation, reduces the cost of 
cleaning, and does better work, 


The main parts of the Hydro-Blast system 
are the control car, a cleaning room, and the 
abrasives reclamation unit. The car is 
mounted on a carrier which moves along 
three sides of the cleaning room on a mono- 
rail. The car also moves vertically to give 
the cleaning-gun complete coverage of the 
work. The gun-nozzle has a capacity of 60 
gpm at 2000 psi pressure. (The conven. 
tional capacity is 30 gpm at 1800 psi.) 
Turretlike action of the gun allows rotation 
through 60 deg horizontally and 50 deg 
vertically. By moving the carrier along the 
wall, the car up and down, and rotating the 
gun, the operator can direct the abrasive 
stream from an infinite number of points to 
cover all the surfaces and crevices of intricate 
castings. 


Down-Coiler Motor 


A new heavy-duty, mill-type, flange- 
mounted down-coiler motor, designed to 
operate under some of the most severe con- 
ditions in steel-mill practice, is available 
from Electric ’Corp., Pitts- 


bur 

The ne new motor is equipped with a heavily- 
reinforced flange mounting; heavy-duty, 
double-row ball bearings; and heavy cast 
brass mill-type brushholders. It is of 
totally enclosed construction, with leads 
brought out through packing glands and 
protected by heavy hose. 
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Armature construction uses slot wedges 
of class B material instead of bands, and 
windings with class B insulation for protec- 
tion against hot spots resulting from high 

ak currents. armature also has low 
inertia for rapid acceleration and decelera- 
tion. A bolted-type commutator assembl 
on a steel bushing is used for long life and 
ease of maintenance. 

The relatively small diameter of this 
motor requires minimum mounting space. 
Flanges can be provided for mounting on 
any type of down-coiler. 


Nylon Setting Machine 


A nylon setting machine which per- 
manently sets nylon tricot fabric at a continu- 
ous rate of 16 yd or more per min has been 
developed by the McCreary Machine Works, 
Inc., Cohoes, N. Y., with the assistance ot 
the General Electric Company’s Industrial 
Heating Division. 

Designed to be installed on existing tenter 
frames, the new machine consists of alumi- 
num reflector units which house G-E Calrod 
tubular heaters. Automatic temperature 
control is provided by G-E Reactrol, an 
electronic temperature control unit which 
allows automatic stepless heat adjustment 
through thermocouples located in the re- 
flector frames. Although 16 yd per min 
is the average machine speed, higher speeds 
can be accomplished by additional reflector 
units, 

sy gr costs are said to be less than $1 
per hr. Compared with autoclave and other 
methods, it was pointed out, radiant heat 
setting requires only five instead of 10 steps 
and the width of the set fabric is constant, 
It was also pointed out that dyeing can be 
done either before or after setting, and that 
the radiant heat method is continuous in- 
stead of batch. Since the material is set 
while still on the tenter frame, extreme 
accuracy in dimension is obtained. 

In operation, the operator sets the Re- 
actrol temperature indicating controller to 
the predetermined setting temperature of 
the fabric, and pushes the button to start 
the tenter drive. The McCreary machine 
is electrically co-ordinated with the tenter 
drive to make the operation automatic, 
To prevent scorching, the reflector frames 
are designed to automatically raise if flow 
of fabric through the tenter frame stops. 


Drawing Instrument 


A. W. Faber-Castell Pencil Co., Newark, 
N. J., announces a new and uniquely time- 
saving graphite lead drawing instrument, 
the Castell Locktite No. 9600 holder, with a 
specially imported Castell No. 9040 flat, 
very thin drawing lead. 

This combination is said to permit the 
drawing of continuous straight lines of posi- 
tive uniformity. Held firmly in patented 
internal sections, the imported Castell lead 
measures 0.017/0.018 in. in thickness X 
0.096/0.098 in. in width, with a length of 4 in. 
It is available in degrees HB, F, H, 2H, 3H, 
4H, 5H, 6H, 7H, 8H, and 9H. 

Locktite 9600 is finding wide uses in draft- 
ing rooms, especially for lofting work and all 
types of designing and drafting where straight 
line drawing is essential. The fact that it 
never needs sharpening or sanding is another 
feature which is finding favor with profes- 
sional pencil users. 


KENNEDY 


JOB-FITTED 


KENNEDY Fig. 27, Bronze Gate Valve, 
125 Ibs. steam, 200 Ibs. WOG, non-shock 


bronze 
gate 
valves... 


TO ASSURE DEPENDABLE <= PERA- 
TION with minimum mainten- 
ance, the complete KENNEDY 
Line is job-fitted ... every valve 
specially designed and engi- 
neered for the job it has to do. 


THE SIMPLE, STURDY DESIGN of the 
rugged KENNEDY Fig. 27 Bronze 
Gate Valve, for example, elim- 
inates the small, quick-wearing 
parts that can cause frequent 
repair expenses. 

EXTRA TIGHTNESS, without undue 
wear on the packing, is assured 
by an unusually deep stuffing 
box. Stripping of the stem and 
disc threads is practically impos- 
sible. Ribs cast on inside of 
valve body fit into channels in 
disc to maintain straight-line 
operation of all moving parts. 
THE STUFFING BOX is provided 
with gland, and the valve can be 
repacked under pressure when 
wide open. 

SCREWED BONNET AND WEDGE 
DISC are standard on the Fig. 27 
in sizes from 4” to 3”. Larger 
sizes are constructed with bolted 
bonnets and cam-type double 
discs with parallel seats. Work- 
ing pressures 4” thru 3”: 125 
Ibs. steam, 200 Ibs. WOG, non- 
shock. 344” thru 6”: 100 ‘bs. 
steam, 150 WOG, non-skock. 


TO SAVE TIME AND TROUBLE, the Fig. 27 is job-fitted for easier installation, too. Wide, 
heavy pipe-end hexes have generous chamfer and precision threading ... help you 


make tight connections quickly and easily. 


FOR BEST RESULTS and real economy, standardize on KENNEDY Bronze Valves, and the 
complete line of KENNEDY Iron Valves, Malleable, Cast-Iron and Bronze Pipe Fittings. 


WRITE FOR CIRCULAR 102 .. . BUY FROM YOUR LOCAL DISTRIBUTOR 


KENNEDY 


Est 1877 


VALVE MFG. CO. « ELMIRA, N.Y. 


VALVES « PIPE FITTINGS « FIRE HYDRANTS 
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The squeeze is on... price ceilings fixed while labor costs are at an 
all-time high. But therein lies the answer to your problem! Manual 
materials handling—one of the greatest single items of labor cost, 
can be reduced. 

Efficient, economical materials handling systems as installed by 
Gifford-Wood, reduce and in many cases eliminate all manual han- 
dling of materials. Production rate is stepped up. . . operating ex- 
penses go down. 

No matter what material you handle—from newsprint rolls to 
chemicals; wherever they must be moved—up, down, around cor- 
ners or through fire-walls—one or a combination of G-W handling 
systems will do the job more efficiently at less cost. 


only through ENGINEERING can 
EFFICIENCY be achieved... 


Through careful study and analysis of every type of materials han- 
dling problem, G-W engineers have built up a tremendous back- 
log of practical experience which when applied to your specific 
problems result in the utmosc in efficiency and economy. 

A G-W Materials Handling Engineer will survey your present 
methods and present his cost-saving recommendations with no ob- 
ligation on your part. Write today—with a thought for tomorrow. 


EXAMPLES OF THE BROAD RANGE OF 
G-W Materials Handling Equipment 


TRAY ELEVATOR: Designed to 
raise or lower goods between 
any desired floors of a build- 
ing. Engineered to suit the 
weight and shape of the load 
to be handled. Loading fin- 
gers receive load — discharge 
is by gravity. 


PAPER DROP: A swift, safe, 
economical method of raising 
or lowering cumbersome 
newsprint rolls in publishing 
and newspaper plants. By 
eliminating manual labor, it 
reduces accident risks and 
prevents damage to the 


SCREW CONVEYOR: Ex- 
tremely economical for han- 
dling cement, coal, chemicals, 
grain, lime and many other 
semi-abrasive materials. May 
be used alone or as part of a 
completely automatic system. 


poper. 


MECHANICAL SCREW FEEDER: Delivers 

free flowing materials from hopper or con- 

tainer. Compact, portable, it is available with 

capacities up to 114 cu. ft. per hour. Also avail- 
able with volumetric feeding for batch metering. 


When You Think of Materials Handling... 
Think of Gifford-Wood 


NEW YORK 17, N. Y. 
420 Lexington Ave. 


Co. 


Since 1814 + Hudson, New York 


$T. LOUIS 1, MO. 
Railway Exchange Bidg. 


CHICAGO 6, ILL. 
565 W. Washington St. 
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Pencil Tracing Cloth 


Engineers are now being offered a pencil 
cloth with new qualities permitting the use 
of a liquid eradicator to remove large penci! 
areas cleanly, quickly, and without disturb- 
ing as all-important tooth of the originai 
cloth. 

Good prints are assured by the extreme 
translucency providing a maximum contrast 
between pencil and the white background. 

Write for free special demonstration kit for 
on-the-spot test proof to The Frederick Post 
Co., 3650 N, Avondale Ave., Chicago 18, Il). 


Welding Coupling 


A new oduct, the Tube-Turn SF 
(scale-free) Welding Coupling, now makes it 
possible to eliminate damaging welding scale 
trom piping systems. Manufactured by 
Tube Turns, Inc., Louisville, Ky., the 
new welding coupling consists of two forged 
halves. The ends of the hubs are prepared 
tor welding to pipe or welding fittings of 
corresponding sizes. When the two halves of 
the coupling are brought together, the 
tongue of one slips into the groove of the 
other. A circumferential cavity directly 
beneath the beveled welding area prevents 
burn-through or the formation of icicles in 
the interior The cavity also insulates the 
interior from the extreme welding heat and 
prevents scaling. 


Some of the advantages of the coupling «re: 
(1) The tongue-and-groove arrangement 
makes piping easy to align; (2) the hubs of 
the coupling are relatively short and any 
scale or protrusions formed by the two at- 
tachment welds can be conveniently reached 
and removed before the coupling is connec- 
ted; (3) there is no scale to damage valves, 
traps, pumps, etc.; (4) the coupling can be 
taken apart when piping is to be disas- 
sembled, and re-used; (5) the coupling joint 
is smooth, reducing pressure drop; (6) when 
properly welded the joint is permanently 
leakproof and as strong as the pipe itself. 


Small Synchronous Motor 


A new small synchronous motor with 
unusual operating characteristics has been 
announced by Allis-Chalmers Mfg. Co., 
Milwaukee, Wis. 

The motor, operating on the reluctance 
principle, has no brushes, slip rings, rotating 
coils, or permanent magnet. "te can be 
built to operate continuously at any voltage 
below 250 volts, either single-phase or 
polyphase, and should interest designers of 
control systems, instrumentation, and mili- 
tary and industrial equipment. 
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A typical motor is 4 in. in diam X 2?/sin. 
long, weighs 2.6 lb, and develops 8 oz-in. 
Starting torque and 0.8 in. synchronous 
torque. Simplicity of construction provides 
high shock resistance and practically no 
maintenance. 

No starting equipment is required, the 
motor being able to start and pull into step 
at any frequency from 10 to 400 cycles. 


Ore Bridge 
_ Anew ore bridge with a free digging stock- 
ing capacity of 1165 tons of ore per hr has 
been erected for Carrie Blast Furnaces 6 and 
7 of United States Steel Company’s Home- 
stead District Works, near Pittsburgh. 
The structure, with a 186-ft span, has a 
bucket capacity of 15 tons and was designed ay. 
to supplant two 7'/2-ton ore bridges. 
Dravo Corp. of Pittsburgh, Pa., fabricated 
the entire structure, except the main span | 
which was built by American Bridge Co. | A CLUT 


The latter company also erected the new ore 


{ 
bridge which has an over-all weight i 
cess of 600 tons. CAN CHANGE 
; 


IN minutes 


ANY 


Tue CLUTCH is far and away the most vulner- 

able part of a fork-lift truck. It takes the brutal 

strain, torture and wear each day of hundreds 

of stops, starts, “inching’’ maneuvers, shifts 

from forward to reverse and vice versa. In 

just one week of work it takes more punishment 

than your car’s clutch takes in a year. 
CLARK Engineering has produced a better 

ore from cars and ore to the the fork-truck field. Yet even tl suneri 

OF clutches reach the point where replacement is 
The main span of the bridge is supported | an unavoidable necessity. 

on two legs, one of which is 80 ft high and AT YOUR SERVICE But here, too, CLARK Engineering has dem- 

the other 60 ft, from the runway to the onstrated its superiority by producing: 

bottom chord of the span. The shear leg, At the other end of your # @ truck design which is unrivalled for 

which is connected to the span by ball and telephone = CLARK’S be i a ~~ ie the 

socket joints to permit skewing of the bridge world-wide Service Or- implicity, speed a economy im 

1/15 the distance of its length, is 70 ft wide ganization ready to give removal and replacement of a wer clutch 

at its base. The pier legis 60 ft wide. needed help . +. @ design in which clutch-rep nt 
Each of the legs is supported on two 8- ' requires a mere 80 minutes . . . less than 

wheel truck units. A separate 45-hp elec- = i Pr an hour and a half! 

truck turning all This QUICK-CHANGE CLUTCH is just 
wheels through worm and spur gearing. | of MANY good and important reasons 

Classified Telephone One © r 
The wheels are 27 in. in diam. Sieate auntie’ ‘oTeucks, why it pays to standardize on CLARK equip- 


EI ic Width G Industrial.” ment for ling materials. 


new device, which for the first time wi f 
automatically and continuously measure the ae? iq RK FO RK TRUCKS 


ewe POWERED HAND TRUCKS - INDUSTRIAL TOWING TRACTORS 


rolling mills without physically contacting 6 
the metal. The device was developed in the : af 
General Electric General En- 
gineering Laboratory at Schenectady, N. Y. 1 

Preliminary tests indicate that use of the 3 q —) 

e will result production of 

nished steel with less scrap loss. INDUSTRIAL DIVSION - CLARK EQUIPMENT COMPANY - MICHIOAN 

Although the device has passed the de- = LD) PLEASE HAVE REPRESENTATIVE —* 
velopmental stage, no operating data is yet Please send: () CLUTCH DATA SHEETS —[) MATERIAL HANDUNG NEWS 
available. However, field tests will be ‘ 
made in the near future. Nome. 

The new noncontacting gage can con- Firm Name. 
tinuously measure, indicate, and record Address. 
steel strip width by means of two electronic pag 
detectors mounted about 15 ft above the 
rolling-mill table. 
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The Jamesway “Universal” 
is known to the poultry world as THE battery brooder— 
for starting, holding, brooding and displaying chicks and 
growing fowl. Poultrymen demand—and get—easy clean- 
ing, handling and feeding and provisions for preventing 
crowding at feed troughs and fouling of feed. The heart of 
the “Universal” Brooder's successful operation, however, 
is the 16” x 42” heating pad which is controlled by a 
Chace Thermostatic Bimetal Element. 


When the heat pad is plugged in, the long coiled 
wire element heats up and the red signal light goes on. 
The thermostatic bimetal element “A” is mounted so as 
to contact the plunger in the switchbox "B”. As the heating 
element heats up, the increasing ambient temperature 
causes the thermostatic bimetal to deflect toward the low 
responsive side, against the switch plunger. As the ambient 
temperature rises, the pressure against the switch increases 
until the circuit to the element and light is broken. The 
temperature then decreases, the bimetal releases the pres- 
sure on the switch and the circuit is re-established. The cycle 
continues, the length of the cycle being regulated by an 
adjusting screw "C"; turning the screw clockwise swings the 
switch away from the bimetal thus lengthening the heat 
period, while counter-clockwise adjustment moves the 
switch closer and reduces the volume of heat. 


The James Mfg. Co. fabricates its element from 
Chace #2400 strip. Chace offers 29 types of thermostatic 
bimetal in strip, random coils and complete elements 
fabricated and assembled from customers’ prints. We also 
offer the consultation of our highly expert Applications 
Engineers who will assist you in the development of your 
own temperature actuated device. Write for your copy of 
our 64-page guide to the selection and designing of 
thermostatic bimetal elements. 


W. M. CHACE CO. 


Thewnostalic Bimelal 


1619 BEARD AVE., DETROIT 9, MICH 
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The electronic detectors, filli the role 
of eyes, “gaze” at edges of steel strips as 
they move under the gage. An optical 
lens, mounted in each detector, reflects the 
image of each edge of the strip. Necessary 
illumination for the reflecting image is fur- 
nished from the glowing strip. 

The detector system converts the image 
of each strip edge into an electrical pulse 
signal. Both pulse signals are then auto- 
matically added together and can be re- 
corded. Resultant chart readings can then 
give a continuous width record of all steel 
strips rolled. Any deviation from a preset 
desired width immediately shows on a 

“deviation indicator.” 

Vertical or sideways motion of the strip 

has little effect on accuracy of the gage. 


Triple Reduction Geared Motor 


Through triple reduction n> their 
new Type GM Syncrogear, U lectrical 


Motors, Inc., Los Angeles, Calif., now offer a 
high-torque low-speed motor capable of ratios 
up to 175:1, By the use of two secondary 
pinions driving the output gear, the effective 
torque rating is doubled. The load is dis- 
tributed equally between the two pinions 
by a splined herringbone pinion. Consisting 


of an efficient, high-speed motor with t ~ 
multiplying, built-in gearing, the Type 
Syncrogear motor greatly reduces > 
amount of space necessary to house this type 
drive. 

Available in 1 to 10 hp with speed ranges 
of 5 to 25 rpm the Type GM possesses the 
advanced features of normalized castings, 
asbestos-protected windings, solid centri- 
cast rotor and Lubriflush lubrication, Write 
for descriptive bulletin. 


Combination Life-Linestarter 


A new combination across-the-line motor 
starter with fusible disconnect switch is 
available from Westinghouse Electric Corp., 
Pittsburgh, Pa., in NEMA sizes O through Z. 

This starter, designated as Class 11-204-N, 
consists of a disconnect switch, main line 
fuse clips, and a Life-Linestarter moun 
in a common enclosure. The disconnect 
switch is of an improved design, with visible 
blades and De-Ion arc quenchers. A self. 
indicating slamproof handle is provided 
in the cover. It has separate positions for 
on, off, and open cover, and can be locked 
in the off position by up to three separate 
padlocks 

Enclosures can be provided for general- 

NEMA Type I, semidust-tight 

A Type IA, dust- tight NEMA Type V, 
or NEMA Type XII to meet the Jic specifi. 
cations of the mass-production industries. 
Starters are available for 3-phase operation, 
up to 600 volts, 60 cycles. 
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Tang Break Off-Tools 


A complete new line of automatic tang 
break-off tools—for the removal of inserting 
tangs on helical-wire thread inserts—is now 
available from the Heli-Coil Corp. of Dan- 
bury, Conn. Operating on che principle of a 
spring-loaded center-punch, these tools re- 
move tangs quickly without disturbing the 
inserts. 


Fourteen standard models permit tang- 
removal operations at production rates on the 
following sizes and lengths of stainless-steel 
Heli-Coil thread inserts: 6-32 to '/s-13 
sizes in the National Coarse thread series to 
lengths of 1, 1/2, and 2 diam; and 10-32 to 
1/,-20 sizes in the National Fine thread series 
to the same lengths. For other sizes and 
lengths of inserts, special punch assemblies 
(interchangeable with standard handles) can 
be supplied. 


Diesel-Powered Lift Truck 

New Diesel power for the Yardlift-40 fork- 
lift is available from the Clark Equipment 
Co., Industrial Truck Division, Battle Creek, 
Mich. Primary purpose of offering Diesel 
power is to effect fuel-cost savings. 

The engine, a model DIX-4D by Hercules, 
has a bore of 3°/s in. and a stroke of 4 in. 
Displacement is 166 in., giving 44 bhp at 
Maximum torque developed is 
118 ft-lb. 


Major specifications, such as 85'/, in, turn- 
ing radius, over-all width of 41°/, in., length, 
etc., remain the same with the new engine 
as for the present Yardlift-40. The only 
operating changes will be the minor ones as- 
sociated with Diesel operation. 

Elimination of an ignition system reduces 
sparking dangers in areas of high inflam- 
mability—another advantage of Diesel 
power, though the new installation cannot 
take the place of a fully spark-proofed ve- 
hicle. 


A-C Aircraft Generators 

A new line of 3-phase, a-c generators es- 
pecially designed for aircraft will shortly go 
into production, the General Electric Com- 
pany’s Small and Medium Motors Depart- 
ment has announced, 

Available in a variety of ratings from 15 
to 90-kva at 120/208 volts, the generators 
have normal operating speeds ranging from 
3800 to 8000 rpm and may be either “Y” 
or “delta” connected, 

G-E engineers listed the following ad- 


Baking, drying, or heat-conditioning of 
industrial products in the 150° to 650° 
F. temperature range, is now simplified 
by the use of furnace-type Calrod 
heaters in standard panels for field 
assembling on pre-fabricated frames. 
Using both radiation and convection 
principles for rapid temperature eleva- 
tion and precise holding requirements, 
radiant Calrod ovens produce results 
with shorter heating cycles, lower energy 
consumption, and little maintenance. 


Electric power is delivered through- 
out the entire heating zone, then 
converted directly as needed into 
radiation, convection or con- 
ducted heat to balance re- 
quirements for pay load, 


tReg. U.S. Pat. Off. 


vantages for the new a-c generators: (1) 
Savings in weight up to 30 per cent can be 
realized when a-c generators are used instead 
of d-c generators. (2) Three hundred per 
cent short-circuit current rating provides a 
sefety margin which insures operation of {ine 
clearing devices in event of electrical fault, 
thus giving positive short circuit protection. 
(3) Nearly perfect sine wave output of the 
a-c generators allows proper operation of 
electronic equipment demanding a low per- 
centage of harmonics in the voltage wave form. 


safety ventilation and other processing 
needs. Balanced thermal design ¥ thus 
combined with long life dependabil- 
ity, and convertible use construction 
has made radiant Calrod ovens and 
booster heaters first choice with many 
major defense contractors. 


Available to engineers on re- 
quest—design data, cost analysis in- 
formation, and performance charts. 
Outline your requirements, including 
desired heating cycle or end objec- 
tive, product dimensions, and hourly 
heating load—we do the rest. Field 
engineering service also provided 
<A for management conferences 
on defense contract facilities. 

Write or wire— 


RADIATION 


HEATING DIVISION 
Jensen. Specialties, Inc. 
9333 Freeland Avenue, Detroit 28, Michigan a 
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Ecouomy OSCILLOGRAPH 


Long the world’s most populor 
oxillograph, the Type 5$-14 
has been redesigned and im- 
proved to meet exacting de- 
mands of modern research. The 
NEW Type 5S-14C ‘Economy’ 
Oxcillograph is the simplest to 
operate and maintain, and the 
most versatile in application. No 
research or testing laboratory 
is complete without it. 


@ Wide range of galvanometer 
types and ch istics. Natural 
frequencies to 10,000 cps; sensi- 
tivities te 50,000 mm per ma; 
single and polyphase weotts. 

@ Precision optical system for very 
high writing speeds and high- 
quality records. 

Centinuous-drive magazine for 
records to 100 or 200 feet long. 

@ Wide range of record speeds. 
Any of 9 speeds available by 
shifting single external belt. 
Stendard speeds: 40, 70, 10, 4, 
2, 1, 0.4, 0.2 and 0.1 in./sec. 


@ Internal motor and gear reducer 
shock mounted and vibrationless. 
@ Light-socket operation. 

Dayligh Ai, 9 and Ai, 
® Automatic transiend recording 
attachments. 
© Complete list of ies for 

extreme versatility. 
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Hydraulic Power Units 

A complete line of hydraulic power units, 
combining reservoir, pump, and motor into a 
compact, practical, efficient unit is now in 
production at Haskel] Engineering and Sup- 
ply Co., Glendale, Calif. The line contains 
224 standard models that are manufactured 
in three basic standard series: (1) Low- 
Pressure units which supply up to 1750 
psi pressure and range from 1'/, to 50 gpm 
in single-pump models or to 100 gpm in 
double-pump models. (2) Hi-Low units 
which provide a dual pressure source by 
combining a high-pressure and low-pressure 
pump with automatic unloading of the low- 
pressure pump. These Hi-Low units provide 
rapid movement of a ram or cylinder, or quick 


FOR FURTHER INFORMATION WRITE FOR BULLETIN 2D.1-K 


INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET + DENVER 10, COLORADO 


Clean, D 


—for Operating Instruments! 


HANKISON 


ondensifilter 


For maximum protection of air-operated 
instruments against oil, water, sludge 
and foreign materials, the New Hankison 
Model B-30 Condensifilter features a 
dehydrating device—a mechanical filter 
—and a self-purging trap in a single 
compact unit. Only 15" high and 9” in 
diameter, this unit will clean and dry 
compressed air at the rate of 30 c.f.m. 
at 100 psi. Larger models available for 
greater capacities. 

To add long life and trouble-free serv- 
ice to your air-operated instruments— 
specify B-30 Condensifilters for your 
requirements. 


Write today for Bulletin B-30 ME. 
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Renton Bidg., 1501 Beaver Ave. 
Pittsburgh 33, Pa. 


closure of the daylight opening stroke of a 
press, then automatically unload the high 
volume pump, still pumping a low volume 
at a high pressure for the work portion of the 
cylinder or press stroke. This automatic 
unloading feature reduces the power require- 
ment by one half over a nonunloading system, 
and thus provides an efficient economical 
solution to the rapid closure problem. (3) 
Hi-Pressure units, supplying up to 10,000 
psi pressure and ranging from 1'/, to 5 gpm 
in single-pump models and to 10 gpm in 
double-pump models. 


Pneumatic Atomizing Nozzle 

Users of pneumatic atomizing nozzles will 
now b> able to obtain nozzles of this type 
where the piping connected to the nozzle 
will be in line with the direction of spray. 
This new design, the '/s JBC pneumatic 
atomizing nozzle, is of considerable impor- 
tance in applications where space is limited 
and where the nozzle must be mounted in a 
projected position in relation to the part or 
material to be sprayed. 


The */s JBC pneumatic atomizing nozzle 
is designed for use with all standard Spraying 
Systems fluid and air nozzle assemblies to 
meet a wide range of requirements in spray 
type, size, and volume. Assemblies available 
include both pressure and siphon setups, for 
producing round, flat, and wide-angle round 
sprays. 
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New Steering Axle 

An Elliott-type steering axle, designed for 
improved operating ef ciency, is a new fea- 
ture on the Yardlift-60 Fork-Lift Truck, 
product of the Clark Equipment Co., Battle 
Creek, Mich. 

Torsional rubber bushings are used at both 
pivot mount points to absorb shocks that 
otherwise would be transmitted to the frame, 
resulting in easier riding and steering quali. 
tres. 
over that of the old-type axle. 


Added comfort, reduced operator fatigue, 


and increased efficiency result from use of 
the new axle, Clark declares. 


The accompanying illustration shows (1) | 


Relocation of tie rods—more nearly in line 
with forces they transmit. 
of springs with new torsional rubber bush- 
ings at each pivot point. (3) Elliott type 


design bringing center of wheel closer to king | 


pin and reducing road shock to axle. (4) 
Pneumatic tires as standard. 


THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 


The dist ing feoture of Mercoid Controls 
is the exc of Mercoid hermetically 
sealed mercury These switches ore 
not subject to dust, dirt or bar yma thereby 

performance and longer control 


Feat Operated 
if you have a control problem 

, temperature, liquid level, mechan- 
ical operations, etc., it will pay you to consult 
Mercoid's engineering statf—always at your service. 


the automatic 


Complete Mercoid Catalog sent upon request. 


In addition, underclearance is increased | 


(2) Elimination | 


You Get Longer Service, Less Maintenance, 


Greater All-Around Dependability with 
GOLDEN-ANDERSON 


One of these eight valves will ideally meet your requirements 


Single- Acting Non-Return Valve 


Solenoid Operated Electric 
Water Service Valve 


Woter Pressure Reducing Vaive 


Altitude Control! Valve 


Swing Check Valve 


99 60.4% 


Triple- Acting Non-Return Valve 
Our descriptive bulletins covering these 


2097 KEENAN BUILDING «+ 


PITTSBURGH 22, PA. 
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Cold Water Float Valve 
| vorious valves gladly sent on request. 


Power Driven Equipment 


Agitators or blowers, conveyors or elevators, printing 
presses or pumps — it’s all the same no matter what you 
make. When power transmission fails, your whole machine 
or equipment gets blamed. It’s your reputation as the 
primary equipment builder that suffers the loss. 

As a safeguard, increasing numbers of design engineers 
are specifying Winsmith Speed Reducers. They know by 
reputation and experience that Winsmith can be depended 
upon ... that each of their machines so equipped leaves 
their plant with power transmission unexcelled. They know 
also, that the Wincmith nameplate is a positive selling 
point — a mark of merit that has industry-wide recognition 
for top quality engineering and fabrication. 

In selecting a speed reducer within the 1/100 to 85 h.p. 
range for your machines or equipment, profit from the 
experience of others. Select the one that is on the approved 
list of the world’s most highly regarded companies — 
Winsmith. 

For all the facts, request “Save Through Standardization” 
Folder. 


WINSMITH, Inc. 
ene. 333 JUNE STREET 
Springville (Erie County), N. Y. 
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Steel Blowers 


A new line of fabricated steel blowers of 
larger-than-ever capacity—limited in size 
only by available manufacturing space—is 
announced by the Bilimyre Blower "Division 
of Lamson Corp., Syracuse, N. Y. Standard 
models in the new line range up to 200 hp. 
Latest steel cutting and continuous welding 
methods have made the new designs possible. 
In addition to larger size, the new line offers 
weightsaving and space economy not here- 
tofore feasible in cast blower construction. 
The same features of durability, simplicity, 
and efficiency are preserv 


Three styles are offered: the model SG 
(multistage) and the SM (single-stage) oper- 
ating « at 3500 rpm; the model ST operating at 


OIL ano GAS 
BURNING 
EQUIPMENT 


+ Valves, Strainers, Furnace | 
Tandem Block Combustion Units ! 


NATIONAL AIROIL 


. BURNER COMPANY, INC. 
1239 E. Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Division: 2512 So. Blvd., Houston 6, Tex. 
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1750 rpm, Standard outiet pipe sizes run 
from 4 to24 in.—all flange fitted. The smaller 
models (through 10 hp) are particularly use- 
tul for mezzanine or elevated mounting in 
either vertical or horizontal positions. - 
signed on a standard basis for air oly, they 
can be adapted to the use of corrosive, poison- 
ous, or explosive gases on special orders call- 
ing for stainless or sparkproof materials and 
special gasketing. 

Blower outlets may be oriented in any of 14 
positions depending upon the desired dis- 
charge angle and offset (from shaft centerline), 

Delivered air pressures up to 3 psi (5.3 in. 
Hg) may be had. 


Corrosion Protection 

There will be a minimum of underground 
corrosion of electrical lead sheathed cable, 
steel piping, and structural steel to inter- 
tere with full-time production at U, S. Steel’s 
new Fairless Works at Morrisville, Pa. 

To protect these metallic installations, 
bars of magnesium metal will be tied-in 
electrically with them and also will be buried 
adjacent to the big buildings in which steel 
will be made and shaped for the eastern 
market. This new cathodic protection was 
designed especially by the company’s re- 
search ym and engineers of the Con- 
struction Engineering Bureau after careful 
measurements, at Morrisville and in U. S. 
Steel's Research and Development Labora- 

- tory, of soil and water samples from the 
Fairless Works site. 

Cable failures, burst pipes, and weakened 
structures cause considerable damage to 
commercial and industrial installations each 
year. In an effort to prevent such corrosion 
losses at the new mill an exhaustive study 
was made of probable electrolytic action 
underground and at the foundation level. 

It has been found that when dissimilar 
metals are in electrical contact and are 
placed in a conductive liquid or moist earth 
a natural electrical current is generated 
between the metals and flows from one to 
the other. This current flows from the 
metal which by its nature corrodes most to 
that metal which corrodes least, causing the 
less stable metal to disintegrate or “decay.” 
This is the principle of electrolysis on which 
flashlight batteries ate and, in reverse, 
which makes electroplating possible. 


Operations 

The export operations of The Garlock 
Packing Co., manufacturer of mechanical 
packings, recently have been consolidated 
and the New York office has been made 
headquarters of this division. The division 
was moved to new offices at 30 Church St. in 
December. 

The New York office will direct export 
operations for all parts of the world except 
distribution to the Phillipine Islands and a 
Hawaiian Islands, which will remain under 
the jurisdiction of Garlock’s San Francisco 


ce. 

Mr. R. S. Parker was appointed manager 
of the Garlock Export Division, with head- 
quarters in New York, at the time the con- 
solidation was made. 
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© "Unit Pilot Valve” 
easily removable — and 
renewable. 


® Stainless Steel ports 
for lower mainte- 
nance, longer wear. 


© Sizes from 2" to 6" 
— Screwed or flanged. 


initio! pressures to 
300 Ibs. steam, 600 


Control reduced pressures 


more accurately! — 


Pressure Regulators 


Where you have to maintain accurate re- 
duced pressures for air or steam, your best 


bet is a precision pressure regulating valve 
from Keckley. These valves feature a highly 


trol, tempera- 

ture control, 

single unit 

pressure ond 
temperature 
regulation as well as 
constant pressure pump 
governors. 


® Completely inter- 
changeable parts for 
comparable sizes. 


Send for 
° 


sensitive diaphragm and spring design 
that gives dependable automatic com- 
pensation for fluctuating initial pres- 
sures, giving constant reduced pressures 
that you can depend on. Standard 
stainless steel unit pilot valve, main valve 
and seat can be removed easily for 
inspection. Here is a valve that is 
rugged, dependable and unbelievably 
economical to maintain. 

Standardize on Keckley 
for the best in pressure 
regulators. 


‘our copy 
i this catalog—51-D 


O. C. KECKLEY COMPANY 


400 W. Madison St. s 


Chicago 6, Ill. 


NEW Sier-Bath 


External Gear & Bearing Bracket Type 


SCREW PUMP 


FOR non-lubricating flvids, semi- 
fluids. Capacities: 1-700 GPM; Dis- 
charge: 1000 PSI for viscous liquids, 
500 PSI for water. 


THRUST BEARINGS 


INTERCHANGEABLE 
ROTOR SCREWS 
make major overhauls 
simple, inexpensive — 
greatly reduce need 
and ) of peri 


spesds 


The Only Pump 
with All These 


alignment. Faster as- 


SINGLE-POINT ALIGNMENT sembly — ali parts aute- 
(and expense! servicing — eliminates rotor distortion during 
odic pump replacement | installation, or when handling hot material. 


For Further Information, See Your Local Sier-Bath Representative, Or Write Te... . 


Alse Makers of Sier-Both Gearex Pumps, 
Precision Geors and Flexible Gear 


Sier-Bath GEAR ad PUMP CO., Inc 


9256 HUDSON BLVD., NORTH BERGEN, N. J. 


January, 1952 - 55 


~ 
= ing 
pressures to a low of 
1 Ib. ts 
® Varied pressure Je. 
® Available in { | 
ts 
age: 
Z 
RUGGED BRACKETS ROLLER BEARINGS RIGID BEARINGS 
fy for less wear on bear- won't twist rotors out where they're needed — at one ee 
= Gj ings and timing gears. out of alignment. point of high radial load. — prevent shaft . ia 
Garlock Consotidates Export “oh cm 
. 
GEAR HOUSING 
4 center line supported — 
doweled for accurate 
Couplings 


from TEST GRINDING 
to TONNAGE 
CRUSHING 


AMERICANS are custom- 
built to do a better job! 


With the 
sine veld icreued 30 to 30 elloms per 


proof of of an American 
Metal Turnings Crusher can be for those who handle 20 tons 
of more of metal turnings @ month. 


There's @ custom-built AMERICAN for your oper- 
stion— write for data and b 


1541 MACKLIND AVE. 
ST. LOUIS 10, MO. 


GU 
OUR 


SPECIALTY 


One of two ail-Aluminum units fabricated by DOWNINGTOWN IRON WORKS, INC. 
(Welding was performed by the Inert-Gas-Metal-Arc method.) 


DOWNINGTOWN 's experience and research in the fabrication of various grades of Carbon 
Steel, Stainless Steels, Nickel-Clad, Stainiess-Clad, Monel-Clad, Cupro-Nickel, Aluminum, etc., 
may be of help to you. We are fully equipped with the most modern facilities to handle 
complete jobs, within our limitations, in the correct alloys and methods of fabrication required 
to assure maximum operating efficiency. 


DOWNINGTOWN also maintains a Heat Transfer Division under the direction and super- 
vision of men thoroughly trained and experienced in this fleld. Our Engineering Consulta- 
tion is at your service to aid you in preparation of plans and specifications for definite jobs. 
Useful literature sent upon request A 
our business letterhead. Remem 
“Your Needs are Our Specialty!” 


DOWNINGTOWN IRON WORKS, INC. ~ 
DOWNINGTOWN, PA. 


NEW YORK OFFICE: 30 CHURCH STREET 
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U. S. Electrical Motors to Build New 
Plant 

A $3,500,000 electrical motor manufactur- 
ing plant will be started in Orange County, 

Calif., in 1952 by U. S. Electrical Motors, 
Inc. Present U. S. Motors plants operate in 
Los Angeles and Milford, Conn. An 85- 
acre site midway between Anaheim and 
Buena Park, 20 miles from Los Angeles on 
Santa Ana Freeway, is being purchased. 
Construction will include a 50,000 ft 
administration building and 250,000 sq ft of 
covered manufacturing area, 


Johns-Manville Forms New Explora- 
tion Department 

The formation of a new Exploration 
Department and a new Sales and Merchan- 
dise Department as part of Johns-Manville’s 
expansion program in Canada was announced 
recently by Karl V. Lindell, vice president of 
Canadian Johns-Manville Company, Ltd., 
Asbestos, Que., and general manager of 
Asbestos Fibre Division. 

George K. Foster, vice president of Cana- 
dian Johns-Manville, will head up the 
Exploration Department and John C. Kelle- 
her, also a vice — of C, J-M, becomes 
sales and merchandise ;Manager of the 
Asbestos Fibre Division. 

“Although J-M production has increased 
more than tenfold in the past 35 years and 
the progress made at our Jeffrey and Munro 
Mine had added to our supply, we must con- 
tinue to seek new sources of fiber to meet the 
intensified demand that we are reasonably 
certain wil] prevail in the future,” Mr. 
Lindell said. “This element of our opera- 
tions so affects the over-all activities of the 
company, and the function of exploration for 
new sources of fiber is of such major impor- 
tance, that it is deemed necessary to make 
special provision for it.’ 


C. H. Wheeler and Economy Pumps 
Consolidate 

The Economy Pump Div. of Hamilton- 
Thomas Corp., Hamilton, Ohio, is being con- 
solidated with the C. H. Wheeler Mfg. Co., 
Philadelphia, Pa., another division of the 
corporation. Production, enginering, and 
sales departments of Economy are being 
moved from Hamilton, Ohio, to the Philadel- 
phia plant. Economy Pumps will hence- 
forth be known as Wheeler-Economy Pumps. 

Economy Pumps Inc., started en in 
Chicago in 1914, supplyi centrifuga umps 
to the building trades. the 20 O's line 
was expanded to include nonclogging sewage 
pumps for municipal use. In 1938 the com- 
pany acquired the plant of the Liberty 
Machine Tool Co. which was continued as an 
affiliate of Economy Pumps, With its ex- 
 aeape manufacturing facilties, a great many 

day “Tr war were added to the line. 

NVheeler Mfg. Co. has con- 

eribreed many of the outstanding develop- 

ments in the field of vacuum products and 
condensing apparatus. 

The Wheeler Co. succeeded the Barr Pump 
Co. which started business in 1887, The 
development of the Wheeler line paralleled 
the development of the steam-turbine gener- 
ating unit. 

In addition to its power plant, condenser, 
and vacuum-producing apparatus, the com- 
pany manufactures marine condensers, deck 
machinery, cooling towers, and fine particle 
grinders for low micron and submicron proc- 
ess work, 
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| 
AMERICAN Metal Tunings Crushers 

i | | 

i to reclaim product. og 
PULVERIZER COMPANY 4 

- | 
Ring Crushers and. Pulucrizers | q 


N EW? processes 
tools... 

See what's best 

for your product in | 


MANUFACTURING 


By MYRON L. BEGEMAN, 
University of Texas 


Detailed: 
Machines, processes are classified 
and described in bass terms 


Comprehensive: 

Gives the advantages, limitations, 
and range of application of each 
machine and process. 


489 illustrations: 
Each picture picked to clarify and 
add to the printed material 


Covers foundry practice, pattern 
work, plastic molding, powder 
metallurgy, hot and cold working 
of metals, heat treatment, welding, 
measuring instruments, cutting 
tools, machines and accessories. 


The Third Edition includes new 
sections on continuous casting of 
metal, Marforming, hydrodynamic 
forming, cold and stud welding, 
multistation transformer machines, 
tracer-controlled machines, jigs 
and fixtures, and many recent auto- 
matic and semi-automatic produc- 
tion machines. 


1951 608 pages $6.00 


Send coupon now for 10-day examination. 


APPROVAL COUPON 
JOHN WILEY & SONS, INC, 
440 Fourth Ave., New York 1 


On 10 days’ approval, send 
sng, Processes I will remit $6.00 plus postage or 
return book postpaid. (Offer not valid outside 
U.S) Send catalog 


SAVE POSTAGE We pay postage ify you enclose 
$6.00. Money back on same return privilege 
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B & W Tube Co. Dissolved 


The Babcock & Wilcox Tube Co., a 
wholly owned san sory of The Babcock & 
Wilcox Co., New York, N. Y., was dissolved, 
effective at close of business Dec. 31, 1951. 
The Tube Company's business and assets 
will be absorbed by, and it will be operated 
as, one of the divisions of The Babcock & 
Wilcox Co. 

The announcement, made jointly by the 
boards of directors of both companies, 
emphasized that the transfer of the plants 
and business of the Tube Company will have 
no effect upon its continued operation in so 
far as the customers and employees of the 
subsidiary are concerned and wil] not change 
The Babcock & Wilcox Co. stockholders’ 
equities. The tube facilities will be oper- 
ated as the Tubular Products Division of 
the company and Luke E. Sawyer and 
Edward A. Livingstone, Tube Company 
officers, will also become officers of The 
Babcock & Wilcox Co. The announcement 
said the change would be beneficial from an 

anizational and managerial standpoint. 
ore Babcock & Wilcox Tube Co. has 
its main offices at Beaver Falls, Pa., with 
plants at Beaver Falls and Alliance, Ohio. 


York Corp. Gets Ordnance Contract 


A contract to manufacture breech rings for 
the U. S. Army 90-mm guns, and valued in 
excess of $1,000,000 has been awarded to 
York Corp. 

The contract was granted the air condi- 
tioning and refrigeration firm by the Philadel- 
phia Ordnance District of the U. S. Army for 
Arsenal located at Watervliet, 


The breech ring contract has been assigned 
to the Grantley Plant (York) and is expected 
to employ approximately 130 persons when 
actual production gets underway in 1952, 

It was also announced that progress is 
being made in tooling up the production lines 
to start work on another contract to build 
rocket motors for the U.S. Navy. This line 
is expected to be in full production early in 
1952. 


Warren to Open New District Office 


Warren Steam Pump Co., Inc., Warren, 
Mass., announce that on and after January 1, 
1952, all business formerly transacted 
through the office of Parkman A. Collins Co., 
75 Federal St., Boston, Mass., will be 
handled by: Warren Steam Pump, Inc., 6 
Leonard St., Belmont, Mass. 

Mr. Parkman A, Collins has been ap- 
pointed district manager in charge of the 
new office and Mr. Frank W. Amadon, Ir., 
formerly associated with Parkman A. Collins 
Co., will be a direct representative of Warren 
Steam Pump Co., Inc. Also, Mr. Philip J. 
Murdock, Jr., will continue to represent 
Warren in Northern New England. 


Refinery for Chile 

Engineering has been initiated on Chile's 
first refinery, it was announced by The 
M. W. Kellogg Co., New York, N.Y. It 
will be located at a site about ten miles north 
of Valparaiso. 

Kellogg, awarded the contract by Empresa 
Nacional Del Petroleo last month for the 
$10,000,000 refinery, estimates that actual 
construction will begin under the direction 


LINEAR 
MOTIONS 


Sliding linear motions are nearly always 
troublesome. Thousands of progressive engi- 
neers have solved this problem by applico- 
tion of the Precision Series A or Low-Cost 
Series B BALL BUSHINGS. 

Alert designers can now make tremen- 
dous improvements in their products by 
using BALL BUSHINGS on guide rods, re- 
ciprocating shafts, push-pull actions, or for 
support of any mechanism that is moved or 

Ap your product. Up-date your de- 
sign and performance with BALL BUSHINGS! 

Now manufactured for %”", 

1”, 1%” and shat diameters. 


LOW FRICTION - LOW MAINTENANCE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LONG LIFE - LASTING ALIGNMENT 


Write for descriptive literature and the 
name of our representative in your city. 


Progressive Manufacturers Use Ball Bushings 
—A Major Improvement at a Minor Cost 
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Engineers 


choose your area 
of specialization at 


Minneapolis -Honeywell 


Minneapolis-Honeywell Regula- 
tor Company, the leader in the 
field of automatic controls and 
instrumentation, is presently 
engaged in research and design 
work in the areas listed below 
in both the aeronautical and 
general engineering divisions. 
Much of this work borders 
closely on so-called “pure” or 
“basic” research. 


If you as an engineer are pri- 
marily concerned with any of 
these fields of work; if you have 
the proper background; and if 
you are interested in becoming 
associated with a stable pro- 
gressive firm, please let us hear 
from you. 


® electronics 

servo-mechanisms 

® hydraulics 

® electro-magnetics 

© heat transfer 

® vacuum tubes 

* gyros 

relays 

computors 

® electro-mechanical devices 
® semi-conductors 

bearings 

® electrical contact phenomena 


Excellent opportunities for 
advancement in an expand- 
ing organization. Promotions 
granted on basis of merit. 
Salaries commensurate with 
background. Address reply to: 


R. WAGNER 
Minneapolis-Honeywell Regulator 
Company 


2753 Fourth Avenue South 
Minneapolis, Minnesota 


| 
Honeywen 
Fit in Corti. | 
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of its subsidiary, Kell Pan American 
Corp., in about a year. ¢ refinery, a com 
plete 20,000-bbl per day plant, will employ 
the most modern type of combination ther- 
mal processing equipment to produce several 
petroleum products from either indigenous or 
imported crude oils. 

With the exception of special facilities for 

the preparation of liquefied petroleum gases, 
the refinery is quite similar—although larger 
in capacity—to one recently completed by 
Kellogg in Brazil. The New York firm is 
currently building two additional plants in 
Brazil, one having the same capacity of the 
completed unit and the other having a capac- 
ity approximately one half of the Chilean 
unit. 
Products from the Valparaiso plant will in- 
clude, aside from liquefied petroleum gases— 
motor gasoline, tractor gasoline, kerosene, 
two grades of Diesel oil, and heavy fuel oil. 
They will be moved to marketing points by 
both pipe line and truck. 

Process facilities in the combination unit 
comprise crude-oil distillation, vis-breaking, 
thermal reforming, thermal cracking, gaso- 
line stabilization and treating equipment for 
sulphur removal from fuel gas, liquefied 
petroleum gases, and gasoline. Kellogg will 
also design and engineer the power plant and 
all principal offsite facilities for the refinery. 


Axonemetric Drawing 
John R. Cassell Co., Inc., New York. 
N. Y., has acquired complete control of all 
atents and copyrights of the Instrumaster 
io of Isometric and Dimetric Ellipse sten- 
cils and has prepared a new and complete 
booklet on this subject. For a free copy, | 
address John R. Cassell Co., Inc., 110 West | 
2 St., New York 18, N. Y. | 


Open-Steel Grating | 
The William F. Klemp Co., 6629 South | 
Melvina Ave., Chicago 38, Ill., announces | 
availability of an entirely new 1951 technical 
manual, explaining in a concise manner the 
properties of its structural steel footwalks, its | 
power-forged and riveted open-steel grating | 
and treads, Hexteel heavy duty surface - 
armor, the ganister lining reinforcement | 
meshes, Floorsteel flexible floor armor, open 
steel and aluminum bridge decking and 
Flexteel flexible open steel conveyor belt. 
Write for AIA File No. 14P-P-21. | 


Induction Heating 

A new 12-page booklet, No. B-4782, on 
induction heating is available from Westing- 
house Electric Corp., Box 2099, Pittsburgh 
WO, Pa. The booklet presents case histories 
of how induction heating has increased pro- 
duction 50 to 2000 per cent, reduced space up 
to 90 per cent, and cut production costs. 
It tells how batch handling can be changed 
to in-line production methods, and how—in 
one case-—an induction heati machine 
handles 432 different parts. Modern induc- 
tion heating apparatus—generators and 
work-handling equipment—are described as 
“machine tools” for hardening, heating, an- 
nealing, or joining metals in mass or batch 
quantities. 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y%, to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


PATENTED 
FLEXIBLE 
DISCS 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 
ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 


COUPLING CO. 


WARREN, PENNSYLVANIA 
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Nickel Alloy Steels 

A 24-page bulletin, with 1! tables and 7 
detailed drawings, that will assist the user of 
nickel alloy steels in determining the most 
economical and satisfattory combination of 
microstructure, tool form, cutting speed, rate 
of feed, etc., for each type of machining 

ration is available from International 
Nickel Co., Dept. EZ, New York 5,N. Y. It 
is shown that the manner in which a given 
steel responds to the usual machining opera- 
tions is determined by the microstructure 
rather than by chemical composition. Low, 
medium, and high carbon alloy steels are 
compared as to machinability in different 
operations when treated to obtain similar 
types of microstructure. Turning, broach- 
ing, drilling, tapping and threading, milling, 
and drawing are discus 


Hand Trucks and Stackers 


A new 16-page bulletin, No, P809, de- 
scribing the application, types, and opera- 
tion features of the Yale line of motorized 
hand trucks and electric stackers has been 
released by the Philadelphia, Pa., Division, 
Yale & Towne Mfg. Co. Known as the Yale 
Worksaver line, these “‘ride-’em or walk-'em” 
industrial trucks are available in capacities 
up to 6000 Ib and are designed for applica- 
tions where high maneuverability is desired. 
They are particularly suitable for areas where 
floor capacities preclude the use of sit-down. 
type trucks, but where the cost-saving ad- 
vantages of mechanized handling are de- 
sired. A special section shows the various 
attachments available for the Worksavers 
that permit handling of a wide range of 
objects without pailets. 


TEFC Motors 


Construction details of totally enclosed, 
fan-cooled motor (Type APZ) are described 
in a new bulletin, No. 51B7225, released by 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Due to the elimination of internal air passages 
and dirt-catching pockets, the motor is easy 
to keep clean. This feature, together with 
an efficient cooling system, makes the motor 
suitable for use wo bat there is dust, dirt, fly 
ash, rain, snow, or corrosive gases. Con- 
struction features of the motor, which can be 
mounted anywhere, include a rigid cast iron 
frame which resists corrosion and holds bear 
ings permanently in alignment, double in- 
sulated stator, improved heat dispersal, die 
cast rotor, rotating seals on both ends of motor, 
double-shielded bearings, ribbed end shields, 
and roomy conduit box. 


Valves 


The Cooper Alloy Foundry Co., Hillside, 
N. J., announces av ailability of an 8-page 
booklet entitled, “How to get What You 
Need When You Order a Valve.” It de- 
scribes many c/ the peculiarities encountered 
in the relationship between companies and 
suppliers of the equipment they use, notably 
the lack of agreement on data to be disclosed 
in placing orders or bid invitations. Infor- 
mation necessary to enable the manufacturer, 
supply company, or sales representative to fit 
the proper valve for the application at hand, 
is discussed in detail. This includes: Data 
required when ordering manually operated 
valves, power-operated valves, instrument- 
operated valves, pressure and temperature 
regulators, traps and level controllers, relief 
valves, and check valves. 


Turns Dust 
Into 


Profits 


Flury Foundry, this small 
and inexpensive Pangborn 
Dust Collector stops dust caused 
by blast cleaning operations... 
pays its own way in increased 
efficiency. 


* Dodge Cork Company, a 
Pangborn Dust Control Sys- 
tem salvages $5000.00 worth of 
cork dust every year from some 40 
sawing and polishing machines. 


eo: Landers, Frery & Clerk, a 
Pangborn Dust Collector like 
this traps 522 cu. ft. of cast iron 
dust per day ... company records 
prove maintenance costs are 
lower than ever before. 


Dust is no problem for 
pan with Pangborn Dust 
ontrol. As these three cases 
(picked from hundreds in our 
tiles) show, a Pangborn Dust 
Control System saves money on 
maintenance when dust is a 
nuisance, saves money when 
dust has salvage value. 


FIND OUT TODAY 
how you can save money with 
Pangborn Dust Control. Write 
for your copy of Bulletin 
909-A to: PANGBORN Corpo- 
RATION, 2200 Pangborn Blvd., 
Hagerstown, Md. 


Look to Pangborn for the latest 
developments in Dust Control 
and Blast Cleaning equipment. 


STOPS THE DUST HOG from 


DUST 
CONTROL 


stealing profits 
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“Your JOINTS 
‘solved 
a Problem 


-teally 


for us!” 


@ Free-Floating, Low 
Torque Installations. 


@ Up to 50% 
Power Savings. 


@ Better Temperature 
Control. 


@ Low Maintenance, 
No Adjusting. 


@ All Parts Easily 
Accessible. 


Says 
MAINTENANCE 
ENGINEER 
in this Paper 
Converting Plant 


Above: Ability 
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Product Design 


A 16-page catalog prepared especially for 


product designers’ use has been published by 
Chicago Metal Hose Corp., Maywood, II]. 
This catalog was prepared to give complete 
description and specifications of the many 

oducts manufactured by Chicago Metal 

lose Corp. for original equipment manufac- 
turers’ use. It is designed for quick reference 
and ready access to pertinent information. 
Information on metallic bellows of stainless 
steel, brass, bronze, and other alloys is in- 
cluded. Complete specifications giving the 
pertinent characteristics of the complete size 
range of these bellows which are used exten- 
sively in many types of control, regulators, 
and thermostatic devices are given. For 
applications such as steam traps, instru- 
ments, valves, shaft seals, and many others, a 
guide to the proper selection can be obtained 
trom this bulletin. Also included is complete 
information on the company’s several types 
of flexible metal hose and tubing. Data on 
flanges, couplings, and fittings as well as com- 
plete information data makes this catalog a 
complete treatise on the company’s products 
available for use in the manufacture of many 
products. 


Hydraulic Cylinders 

A new Catalog Section, No. 105, published 
by Rivett Lathe & Grinder, Inc., Boston, 
Mass., illustrates and describes 108 different 
models of hydraulic cylinders, each in ten 
bore diameters. The catalog offers to de- 
signers a complete file on hydraulic cylinders. 
The book lists every standard hydraulic cy!- 
inder offered in the industry. Working 
drawings and specifications are furnished tor 
each model and size cylinder, both standard 
and cushioned types, standard rod and 2:1 
over-size rod, single and double-end rods, 
internal and external threads. All informa- 


tion relative to a particular model is shown on 
one page, facilitating easier layout of circuits 
the engineer. Cylinder mountings de- 
scribed are rabett. foot, trunnion, center line, 


to stand up under 
high speed, continuous duty on | 
large and small coating rolls | by 


@ For complete information on 
this new Type IBR Revolving 
Joint, send for Bulletin 300. 


BARC 


The Only Truly Complete Line of Flexible, Swivel, Swing, and Revolving Joints 
FREE ENTERPRISE — THE CORNERSTONE OF AMERICAN PROSPERITY 
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popular with the user. 


Liew TORQUE (freedom from friction drag) is 
the key to Barco’s ‘‘free floating’’ revolving 
joint installations. With this type of installation, 
Barco offers numerous advantages: power sav- 
ings as high as 50% . . . very low maintenance 
requirements . . . quick, easy accessibility of 
parts... better temperaturecontrol . . . ability 
to withstand vibration and hard usage. 


Take a look at Barco’s new Type IBR Revolv- 
ing Joint. Note the wide spacing between bear- 
ings which holds bearing loads and wear to a 
minimum. Let us give you the complete 
story; ask for recommendations. BARCO 
MANUFACTURING COMPANY, 1821B 
Winnemac Avenue, Chicago 40, Illinois. In 
Canada: The Holden Company, Limited. 


REVOLVING 
JOINTS 


has made these Barco Joints | 


blind end flange, rod end flange, and clevi is, in 
2 to 10-in-bore diam, with strokes up to 96 in. 


Steam Heating System Controls 

A group of five bulletins issued by Warren 
Webster & Co., Camden, N. J., give com- 
plete inform ation on Webster moderator con- 
trol systems and equipment including (1) 
electronic pressure differential control system 
for continuous steam flow embodying meter 
ing orifices, automatic outdoor thermostat, 
manual adjustments for scheduled control, 
and automatic equipment for pressure dif- 
ference control; (2) pulsating flow control 
embodying metering orifices, automatic out- 
door thermostat and manual adjustments for 
scheduled control, fixed time cycle with auto- 
matic variation of “on” interval; (3) motor- 
operated throttling type main steam control 

valve in 1", to 12-1n. sizes; (4) motor- 
insoneel valves for shut-off service; (5) ten 
principal types of metering orifices for use in 
moderator system. 


Hand Trucks 

A 12-page conderised truck catalog (Form 
508-B) is available from the Howe Scale Co., 
Rutland, Vt. Specifications and illustra. 
tions are shown for the complete line of the 
latest Howe two and four-wheel hand trucks, 
trailer trucks, baggage wagons, platform 
skids, dollies, lift jack systems, wheels, 
casters, and molded-on rubber tired wheels. 
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Airless Rotoblast Room 

The Pangborn Corp., Hagerstown, Md., 
announces a new four-page, two-color, 8 X 
10-in. brochure, No. 222, on its Airless Roto- 
blast Room. The Airless Rotoblast Roorn 
is a completely enclosed chamber in whi -+ 
large castings are cleaned by streams on 
centrifugally hurled abrasives. 

Including two photographs, three line 
drawings, and three plan and elevation draw- 
ings, the bulletin explains how the Airless 
Rotoblast Room reduces cleaning time by 
two thirds, cuts labor costs, improves clean- 
ing quality, and makes the operator's job 
easier. Previously the airless blast cleaning 
technique was confined to small castings. 


Electronic Contour Follower 

A new four-page bulletin No. GEA-5660 
on electronic contour follower systems for 
machining irregularly shaped parts is avail- 
able from the General Electric Co., Schenec- 
tady 5, N. Y. 

The publication covers one, two, and three- 
dimension tracer control systems for use on 
lathes, boring mills, milling machines, drilling 
machines, etc. Employing many photo 
graphs and diagrams it gives a brief descrip- 
tion of each of the systems, its components, 
features, and operation. 


Photoelastic Stress Analysis 


Eastman Kodak Co., Rochester, N. Y., 
announces that a new and up-to-date edition 
of “Photoelastic Stress Analysis” is now avail- 
able through Kodak dealers. This new book- 
let, like the old, begins by pointing out that 
photoelastic stress analysis is one of the most 
effective methods available to the engineer 
for solving problems of stress distribution. 
It discusses briefl, other methods of stress 
analysis and then launches, into a discussion 
of the principles of photoelasticity. This 
section covers polarized light, double refrac- 
tion or birefringence, isochromatic lines, iso- 
clinic lines, circular polarization, and stress 
patterns. The booklet also discusses ap- 
paratus for the production of photoelastic 
stress analysis including light sources, filters, 
polarizers, analyzers, quarterwave plates, 
condensers, and the camera. 

“Photoelastic Stress Analysis” is illus- 
trated in both black-and-white and color with 
numerous pictures and diagrams. It sells for 
35 cents a copy and will be available through 
Kodak dealers. 


Wet-Pit Freeflo Pumps 

A new bulletin, No. W-317-B12, describing 
Freeflo pumps for sump, sewage, and drainage 
service, has been announced by Worthington 
Pump and Machinery Corp., Harrison, N. J. 
The manufacturer describes its FLJ and 
FLJD wet-pit pumps as having nonclogging 
sewage pump impellers capable of passing 
solids and stringy material. Unlike most 
designs of wet-pit nonclogging pumps, these 
pump have a stuffing box above the impeller 
and the pump bearings are above and 
separate from the box. As the stuffing 
box is normally inaccessible, it is equipped 
with U-cup packing which requires no adjust- 
ment and which has proved its success in ver- 
tical turbine pumps handling sandy water. 
Bulletin includes a cross-section drawing, 
graph of coverage for 60-cycle motor speeds, 
dimensions in inches and data on flanges. 
Available by request on company letterhead. 


Take The Lead in 


ATOMIC 


AIRCRAFT 


© PHYSICISTS AND ENGINEERS 
> NEEDED TO DEVELOP 


first NUCLEAR-POWERED AIRPLANE 


A CHALLENGE TO YOU 


Convair awarded U. S. Air Force contract to develop the 
airframe for the first Nuclear-powered airplane. Opportuni- 


ties available in: 


NUCLEAR PHYSICS 
THERMODYNAMICS 


ANALYTICAL and 
PHYSICAL CHEMISTRY 


AERODYNAMICS 
ELECTRONICS 
DYNAMICS 
AEROPHYSICS 
STRUCTURES 


SERVO MECHANISMS 
APPLIED MECHANICS 
WEIGHTS CONTROL 
ELECTRICAL, MECHANICAL 
and STRUCTURAL TESTING 


—STRUCTURAL AIRFRAME DESIGN AND DRAFTING— 


Travel and moving allowance for those who qualify—group 
insurance including hospitalization for employees and fam- 
ilies—retirement plan—recreational activities for employees 


and families—modern air- 


conditioned plant—opportunity for 


“in plant’’ graduate and undergraduate study—desirable 


work schedule. 


GOOD LIVING 
IN FORT worTH !} 


A city for family life—50 
parks—lakes—excellent 
schools—big time base- 
ball, football, basketball, 
golf, rodeo—ice arena— 
opera and concerts— 
good year ‘round climate 
—no smoke—Western 
Hospitality. 
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ENG. PERSONNEL DEFT. 6D. WORTH, TEXAS 
An opportunity to work on Nucleor Aircrof! 
other development projects interests me. 1 
send information ebout Convair's op- 
portunities for Engineers. 
| 
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VALVE 
ACTUATORS 


For Power Operation 
of All Types of oe 


Ledeen Valve A $ are particul: 
adaptable for labor saving, or ounute 
control of inaccessible valves. They can 
be adapted to any make, size, and type 
of valve to operate against any line 
pressure —for any fluid medium — with 
any p Can be ged for or: 
and-off, or positioning service. Positive 
in action, economical in cost 


Write for Bulletin 512 


1600 San Pedro 
os Angeles 15, Cal 
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Water Columns 

Bulletin No. WG-1811 (1951) issued by 
Yarnall-Waring Co., Philadelphia, Pa., on 
steam plant equipment, replaces the 1948 edi- 
tion, Important improvements have been 
made in the flat-glass inserts used in Yarway 
high-1 7 gages. These features are de- 
scribed on pages 8-9. The pressure-sealed 
Poel assembly design plus nonstick gas- 


| kets has helped to solve a great many service 


problems in high-pressure boiler operation 
and the new Type M illuminator with its 
mercury vapor lamp is a big step towards 
improved visibility of the meniscus. 


Roller Chains 


Baldwin-Rex double pitch roller chains are 

ictured and descri in detail in a new 

illetin, No, 51-2, released by Chain Belt 
Co. of Milwaukee, Wis. How these chains 
can often effect both cost and weight reduc- 
tions in drives and conveyers is descri 
Charts, photos, diagrams, and tables show i in 
detail all Baldwin-Rex double pitch roller 
chains—both drive and conveyer types—-and 


| the standard attachments available. There 


is also a description of double pitch chain 
sprockets. 


Pipe-Line Strainers 


Several types of pipe-line strainers for all 
purposes ranging in sizes from '/: to 36 in., 
some of which embody new concepts of de. 
sign and function for making continuous 
production processes possible, are described 
and illustrated in a new pipe line strainer data 
manual, No, 951, available from J. A. Zurn 
Mfg. Co., Erie, Pa. Summarizing important 
developments ‘resulting from Zurn continu- 


| ous engineering research in fluid handling 


equipment, this illustrated manual carries 
information on the factors to consider in 
selecting type and size of strainer for a specific 
application, and the effect of flow rate, 


screen loading, and the viscosity of fluid on | 


pressure drop. 


Condenser and Heat Exchanger 
Tubes 


4 new and expanded edition, No. B-2, of 
“Anaconda Tubes and Plates for Condensers 
and Heat Exchangers” has been announced 
by The American Brass Co., Waterbury 20, 
Conn, It was written especially for use by 
engineers responsible for the selection of 
materials in the marine, oil refining, and sta- 
tionary steam power plants. This 44-page 
booklet discusses the application and instal- 
lation of condenser and heat exchanger tubes, 
also plates for tube fw, heads and baffles. 
Two new subjects h ave been introduced in 
this edition: 
Tube Life” and ‘ ‘Corrosion Factors in Con- 
denser Tube Service.” 


Oil and Grease Seals 


Complete information on the company’s 
Klozure oil and grease seals for bearings is 
available in a 100-page catalog just published 
by The Garlock Packing Co., Palmyra, N. Y. 
The catalog contains illustrations of all types 
of Klozures, typical applications, and a com. 
plete list of sizes and part numbers. In addi- 
tion, this catalog describes in detail Garlock’s 
mechanical pressure seals for rotary shafts 
Copies of Klozure catalog No. 10 are avail- 
able from the company upon request. 


“Operational Factors Affecting | 


"REJECTS CAN BE MINIMIZED 


WITH THE 
RIGHT CUTTING FLUID” 


There is always one right 
cutting fluid for every ma- 
chining job—one that will do 
the job better or faster, or both. 
Take Rudolph’s problem of re- 
jects. Here is what one com- 
pany did about it. 
THE OPERATION. Grinding 
the bearing surface and shoul- 
der on engine camshafts of 
RC60 hardness. 
MACHINES AND WHEELS. 
Camshaft Grinders with 80 
grit wheels. 
STOCK REMOVAL. Remove 
.036” on bearing surface and 
012” to .020” on side of 
shoulder. 
PREVIOUS RESULTS. Wheel 
face dressed after 8 pieces, 
wheel sides after 3 pieces. Scrap 
loss 15%. 
WITH STUART GRINDING 
OIL. Wheels dressed on face 
and sides after 18 pieces. No 
scrap loss. 
You can secure benefits like 
this. Ask to have a Stuart 
Representative cal]. 
Are you receiving Stuart's Shop 
Notebook regularly? 


Visit the Stuart Booth No. A-266 
at the Metal Show Detroit Oct. 15-19 


Stuart Pil 


2741 = S. Troy Street, Chicago 23, Illinois 
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DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


GRAPHITE METALLIZING 
CORPORATION 


1058 NEPPERHAN AVENUE, YONKERS 3. NEW 


new 
BUSINESS 
WOTES 
LATEST 
CATALOGS 


Fork-Lift Trucks 

Using a unique system of visual cross refer- 
ence charts, a new condensed catalog offered 
by the Industrial Truck Div. of Clark Equip- 
ment Co., Battle Creek, Mich., makes all 
essential model and attachment information 
available ataglance. Broken down, page by 
page, the catalog shows specifications by 
model and capacity for both gas and electric 
fork-lifts with cablen-tepe tires and pneu- 
matic tires. Similar treatment is given to 
Clark towing tractors and the new powered 
hand trucks, hand pallet trucks, hand plat. 
form trucks, and hand stackers. Another 
timesaving feature of the catalog is an attach- 
ments-and-devices cross-reference page, 
which quickly shows all attachments and 
devices, and to which Clark truck models 
these have been adapted. 


Motor-Driven Pumps 

A new bulletin, No. 251, on Milton Roy 
motor-driven controlled volume pumps has 
been published recently by Milton Roy Co., 
1300 East Mermaid Lane, Philadelphia 18, 
Pa. This 24-page, 2-color, illustrated bulle- 
tin will be of interest to anyone faced with the 
need of pumping practically any liquid, from 
heavy viscous liquids to light solveirs, solids 
in suspension, abrasive slurries, hot or cold 
liquids, liquefied gases, and other materials, 
Illustrated and described are standard Milton 
Roy motor-driven tontrolled volume pumps 
as well as models designed for special applica- 
tions. 


Full Line Catalog 

Westinghouse Sturtevant has just pub- 
lished a 16-page, condensed full-line catalog. 
Equipment for air conditioning, for air 
handling, and for air cleaning is described in 
considerable detail. 

Under air-conditioning equipment will be 
found: unit air conditioners, unit heaters, 
home electronic air cleaners, hermetically 
sealed compressors, and condensers and water 
coolers. 

The air-handling apparatus section in- 
cludes: ventilating equipment, air-condition. 
ing equipment, heating equipment, general- 
purpose and industrial fans, and heavy-duty 
and mechanical-draft fans. 

The third section includes: Precipitron— 

rincipal of operation, home air cleaners, 

orizonta) air cleaner, vertical air cleaner, 
and oil mist control unit. 

For a copy of Booklet B-5164, write 
Department T, Sturtevant Div., Westing- 
— Electric Corp., Hyde Park, Boston 36, 
Mass. 


Power Plant Coal Handling 

A new 44-page book No. 2410 on coal and 
ash-handling equipment for power plants is 
available from Link-Belt Co., Chicago, Ili, 
The boox contains helpful layout drawings 
and interesting photographs of actual instal- 
lations. The pictures include installations at 
both large and small public utility, industrial, 
and public building power plants. They 
show installations at new power plants as 
well as boiler houses that were modernized, 
enlarged, or improved after the original instal- 
lation. There are sections in the book on 
unloading coal, auxiliary unloading, coal! 
storage and reclaiming, crushers, transport 
ing and distributing equipment, ash handling, 
and water intake screens. 


inevitably 

you will switch 
to the use of 
MOLYBDENUM 
High Speed Steel 


It is readily available from manu- 
facturers and warehouses. Tools 
made from it give service as good 
as or even better than the tungsten 
type of steel—most of the high 
speed steel used by leading tool 
manufacturers is the Molybdenum 
type. 

You can save money by changing, 
and above all, you will help to 
conserve tungsten for uses for 


which it is really needed. 


The facts you need are in 
this FREE BOOKLET 


| 500 Fifth Avenue - New York City 


| Please send your FREE BOOKLET 
“MOLYBDENUM HIGH SPEED STEELS 
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Machinists, metallurgists, and tool de 
signers will find much useful data on cast 
alloy metal-cutting tools in a new 44-page 
tool manual and catalog just published by 
Haynes Stellite Co., a Division of Union Car 
bide and Carbon Corp., New York, N. Y 
Entitled, “Haynes Stellite Metal-Curting 
Tools,” the booklet describes four different 
grades of cast cutting tool alloys: Haynes 
Stellite alloys Nos. 19 and 3, Star J-Meral, 
and 98M? alloy. It gives the physical, 
mechanical, and chemical properties of these 
alloys to help in selecting the right tool alloy 
tor various cutting operations, A_ brict 
general description of chip formation and tool 
design, and their effects on tool life, 1s also 


included. 


Vane Type Rotary Pump 

Bulletin No, W-485.B1 on a new heavy 
duty vane-type rotary pump has been an 
nounced by Worthington Pump and Ma 
chinery Corp., Harrison, N. J. The 4-page 
bulletin pictures and describes the six models 
ot the pump in 8 sizes. They include pipe 
openings from 2 to 12 suction in., and 2 to 10) 
discharge in. The range of nominal ratings 
includes capacities from 25 to 1000 gpm and 
speeds from 850 to 210 rpm. Dimensions, 
nominal ratings, and line drawings of the 
pumps are also included. Available by re 


quest on company letterhead. 


Complete data on synclinal- 
type filters tor sump or line installation on all 
hydraulic and low-pressure liquid recirculat- 
ing systems is contained in folder No. 105 
recently published by the Marvel Engineer- 
ing Co., 625 West Jackson Bivd., Chicago 6, 
Ill. Single unit capacity sizes available from 
§ to 100 gpm. Choice of filter mesh from 30 
to 200, 


Forge Plant 

The drama surrounding men who turn out 
thousands of forgings for “America’s guns 
and butter” program is strikingly brought 
out by “This is Kropp,” a 24-page photo- 
graphic study of the workers of Kropp Forge 
Company, Chicago, Ill. This booklet, de- 
signed to photographically tell the human 
side of one of America’s largest forging plants, 
is available free of charge to all readers. 


Hydraulic Remote Controls 


The new line of Sperry hydraulic remote 
controls are described generally in bulletin 
No. 20-106 released by Sperry Products, Inc., 
Danbury, Conn. The Sperry hydraulic con 
trols are the only single tube, balanced, self 
contained system operating independently 
without outside sources of power. These 
hydraulic controls have a maximum rated 
capacity of 400 in-lb on the pressure stroke 
and 125 in-lb on the retirn stroke. 


The Carlyle Johnson Machine Co., Man- 
chester, Conn., offers to machine and product 
design engineers the new 1951 edition of the 
Maxitorg catalog. Pictured and described, 
with engineering drawings and specifications, 
are the standard floating-disk clutches in 8 
sizes from '/, to 15 hp at 100 rpm and the 
Maxitorg automatic overload release clutch, 
Included also are special driving cups for 


“pulley-type, cut-off coupling, and ring-type 


installations. A special feature is the non- 
locking lever, which prevents the clutch from 
being locked into engagement when used with 
foot pedal operation or for rapid traverse 
operations. 


Fusion Welding of Nickel 

A new, 44-page booklet, No. T-2, on the 
fusion welding of nickel and the high nickel 
alloys has been published by the Interna- 
tional Nickel Co., Inc., New York, N.Y. It 
contains 44 pages and includes more than 30 
tables and almost 50 drawings and photo- 
graphic illustrations. A complete technical 
treatise on the subject, it covers various 
forms of electric arc welding as well as gas 
welding. There are over 20 chapters and 
sections covering, in addition to detailed 
welding instructions, such information of 
importance to production and welding en- 
gineers as the ASME Boiler Code, pickling 
testing, and inspection safety methods, and 
associated topics 


For ultra 
precision 
design 


specify Micro, 
America’s only 
fully ground 
miniature 

ball bearings 


sion Micro offers 


of ABEC.5 and above. 


1 Main Stroet, Peterborough 1, N. H. 


January, 1952 


In just three years, sales of Micro bearings have soared 
850°, as more and more top-flight designers and engi- 
neers choose Micro for exacting designs 
can give you the ultra precision and trueness of dimen- 
yet Micro bearings actually cost 
less than unground miniatures. 85 sizes and types in 
dimensions as small as ',” o.d. and in tolerance ranges 


Only grinding 


Write for Technical Bulletin No. 50 


USES SMALL VOLUME 
an OF AIR AT LOW 
PRESSURE 


KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., resiore flow 
characteristics to dry, finely ground materials which tend to 
pack or bridge in storage. Types for all materials and con- 
ditions. No moving parts; simple installation; negligible 
Operating cost; NO Maintenance cost. 

BIN-DICATOR bin level indicator—“The Eyes 
of the Bin’ —automatically reports levels of 
materials in storage, automatically controls 
filling machines; prevents waste. 


THE BIN-DICATOR CO. 


13946-W Kercheval 


Detroit 15, Mich. 
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the trademarks “tt” 
and “TUBE-TURN” are dbplicable only 
to products of TUBE TU 


Scrappy says, 
“hid defense — 
more scrap to- 
steel tomorrow.” 


@ Looks simple, doesn’t it . . . that welding fitting? Not so! It’s 
engineered .. . for shape, for size, for dimensions, for wall thickness 
. .. all so that it will do its share of the piping jcb for you... 
without trouble and at top efficiency. ‘irue circularity, smooth inner 
walls, and full radius combine to reduce pressure loss of any flow 
of fluid. Micrometer-checked uniform wall thickness and forged-in 
strength combine to assure long-life, dependable service. 
All TUBE-TURN Welding Fittings and Flanges are design engineered 
and held to extremely close manufacturing tolerances giving the 
Write Dept. F-1 for free utmost in strength, safety and efficiency. You'll find a TUBE TURNS 
Sasihie on Avante Waly Distributor in every principal city. Call him for good service in 


Be sure you see the double *tt” 
TUBE TURNS, ING. 


DISTRICT OFFICES: New York + Philadelphia - Pittsburgh « Chicago + Houston + Tulsa « San F isco + Los Angel 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 
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Welded piping 
reduces 
maintenance for 
City within a City 


Piping for refrigeration machines, rangi te 
14 inches, is trouble-free. Use of TUBE-TURN 
Welding Fittings also speeded up erection of 
Piping, since most assemblies were shop-welded, 
then tied into the systems they serve. Insulation 
was applied easily and is permanent. 


@ Service requirements for the Rockefeller Center group of 15 skyscrapers add up 
to big figures. 

The Center consumes nearly half a billion pounds of steam each year. 

The famous outdoor skating rink is kept in use even when temperatures are 
in the high sixties. 

A total of 8,000 tons of refrigeration is available for air conditioning. 

But maintenance on all the miles of piping is kept to a minimum. All critical 
piping systems are welded, and directi changes made with TUBE-TURN Weldin 
ittings. Thus piping is permanent and leak , and vital services are maintai' 
without interruption. 


District heating plant supplies steam ot 150 psi. 
Steam is then sent through headers fabricated 
3 with TUBE-TURN Welding Fittings ranging up to 
Turan, ‘me. 12 inches, and distributed via steam stations. 
tevering Waliag flow have bese obtained 
siees, wl menetect and d 


"tt “ond *TUBE-TURN” Reg. U.S. Pat. Of. 


DISTRICT OFFICES 


TUBE TURNS, INC., Dept. F-1 LE 

224 East Broadway, Louisville 1, Kentucky Pineburgh Francisco 
> Chicago Los Angeles 
Your Name 

Position 

Company 

Nature of Business . TUBE TURNS, inc. 

Address LOUISVILLE 1, KENTUCKY 
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Intermediates that 


produced at low cost 


By reproducing its engineering drawings on Koda- 
graph Autopositive Paper, the Hyster Company gets 
intermediates which have dense black photographic lines 
on a translucent, highly durable paper base. Intermediates 
which will remain intact in the files year after year... and 
produce sharp, legible blueprints and direct-process prints 
whenever needed. 


And the cost is surprisingly low because Kodagraph 
Autopositive Paper boasts unique photo- 
graphic properties which cut production 
costs substantially. It can be handled in 
ordinary room light . . . and it produces 
positive copies directly—without a nega- 
tive step. 

Furthermore, existing equipment can be 
utilized—Autopositive can be exposed in 
any blueprint or direct-process machine 
--.and processed in standard photo- 
graphic solutions. Hyster uses a blueprint 


last like photographs 


case history based on the experience of the Hyster Compeny, Portland, 


machine which has also been designed to produce Au 
positive intermediates in a continuous flow. 


How The Hyster Company Uses Autopositive 
For All Print Production. Autopositive intermediates are 
instead of valuable and perishable original drawings. Prod 
ing sharp, legible blueprints and direct-proctss prints time aft 
time, they greatly reduce the possibility of reading errors i 
the shop. 


For “Permanent” Files in its home 

..and branches in the United States a 
abroad. “Photolasting” Autopositive in 
diates eliminate the costly delays experi 
in the past when intermediates faded, t 
yellow, or became brittle. 


For Drafting Room Short Cuts. Autopositive 
Paper is used to reclaim old and weak-lined 
drawings ...and to duplicate standard de- 
signs which will be incorporated in new 
drawings. All of which saves hours of creative 
drafting time. 


[XKedagraph A\utopeosttive Raper =~ 


“THE BIG NEW PLUS” in engineering drawing repreduction 


| EASTMAN KODAK COMPANY 16 
Learn in detail all the ways | Industrial Photographic Division, Rochester 4, N. Y. 
you can use Kodagraph Auto- 1 Gentlemen: Please send me a copy of “New Short Cuts and Savings”. 
positive Paper — the revolu- describing the many savings graph Autopositive Paper is bringing to industry, 
tionary photographic interme- 
diate material which you, or Name ease pene Position 
your local blueprinter, can 1 Company 4 
process quickly . . . economi- ! 
cally . . .at a low cost. Street 
{ City. Zone State 
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From '/s to 16....Edward Gives You 
Streamlined Fiow in Globe, Angle, Check, 
Non-Return, Blow-Off, Gate and Feed 
Line Valves...in Cast and Forged Steel! 


In today’s trend to higher pressures and temperatures, with resulting increased 
erosion, streamlined flow plays an even bigger role in keeping valve operating and 
maintenance costs down . . . and system efficiency high. 


Pioneered by Edward—developed after years of extensive flow tests and experi- 
ments with plastic models, prototypes, and much specially designed equipment in 
the largest laboratory in the world devoted exclusively to steel valve research— 
; Edward Streamlined Flow offers these four outstanding advantages. 


1. Reduces wear-producing turbulence—giving longer life to seat, 
is disk, and other moving parts. 


2. Lower pressure drop. 
3. Delivers maximum flow where needed. 
4. often permits use of smaller pipe and valve sizes. 


x With Edward’s broad range of valve sizes and types with streamlined flow, you can 
get peak valve operating efficiency . . . all-across-the-board, wherever valves are 
used. A product of Edward Valves, Inc., 1350 West 145th Street, East Chicago, 


Indiana. 
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Ai BIRTHPLACE OF BETTER VALVE DESIGNS 


Small valve 
demonstrates 


LIKE THIS 


SAVE YOU MONEY 


‘That's why it pays 
Ete specity Edward Valves - EAST CHICAGO, INDIANA 
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Tue LONG AUGUST NIGHT WAS HOT—but not as hot 
as the bitter fighting that raged about Agok, Korea, 
in the Naktong River area. Sergeant Kouma, serving 
as tenk commander, was covering the withdrawal of 
infantry units from the front. Discovering that his 
tank was the only obstacle in the path of an enemy 
breakthrough, Sergeant Kouma waged a furious 


nine-hour battle, running an eight-mile gantlet 
through enemy lines. He finally withdrew to friend- 
ly lines, but not until after his ammunition was ex- 
hausted and he had left 250 enemy dead behind him. 
Even then, although wounded twice, he attempted 
to resupply his tank and return to the fighting. 

“A withdrawing action is not my idea of how 
Americans should fight,” says Ernest Kouma. “If 
we must fight, let’s be strong enough to take the 
offensive. In fact, if we're strong enough, we may 
not have to fight at all. Because, nowadays, peace 
is for the strong. 

“So let’s build our strength—to keep a strong 
America at peace. You can help by buying Defense 
Bonds—as many as you can afford. It’s far less pain- 
ful to build for peace than to destroy in war. And 
peace is what you're building when you buy Bonds.” 


M/Sgt. Ernest R. Kouma 


Remember that when you're buying bonds for 
national defense, you're also building a personal 
reserve of cash savings. Remember, too, that if you 
don’t save regularly, you generally don’t save at all. 
Se sign up today in the Payroll Savings Plan where 
you work, or the Bond-A-Month Plan where you 
bank. For your country’s security, and your own, 
buy United States Defense Bonds now! 


Peace is for the strong 
Buy US Defense Sauk now! 


v Government does net, pay for this advertisem it 
Somat this publication cooperation with ne 
tising Couneti and the Magazine Publi, Publishers ofa od 
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This new handy catalog describes our com- 
plete line of KLozure Oil and Grease Seals 
for bearings. It contains illustrations of all 
the types of Kiozure Oil Seals—including 
many new designs for bearing protection, 
typical applications, and a complete list of 
sizes and part numbers. 

In addition, this catalog also describes in 
detail Mechanical Seals for rotary shafts. 
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THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


GARLOCK 
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coupon today ! 
THE GARLOCK PACKING CO. 
send me copy of the new Gorles 
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PRODUCTION 
TESTING 


MOTOR INSPECTION TIME CUT 25% 
WITH G-E RECORDING VIBROMETER 


ISLAND CREEK COAL COMPANY, Hoiden, West Virginia, reports that their 
G-E recording vibrometer reduces the amount of time necessary to check vibration 
of motors by 25 percent. Compact, lightweight and easy to use, the recording 


Thermocouple Potentiom 
Measures Temperature Simply 


Now you can measure temperatures 
quickly, accurately, and simply with the 
G-E Type PJ-1 Thermocouple poten- 
tiometer. Ideal for applications such as 
heat-runs on motors as shown above, the 
PJ-1 can be used in refrigerator-develop- 
ment work, oil burner and air-conditioner 
tests, and steam-temperature measure- 
ments. 


WIDE VARIETY OF RANGES 


The PJ-1 has three millivolt ranges, 
0-6, 0-30, and 0-60 mv and a variety of 


vibrometer enables Island Creek Coal 


standard temperature scales can be sup- 
plied for measurement from below zero 
te 2500 F. If the PJ-1 is used with 
standard transfer switches, any number 
of different temperature readings can be 
taken in rapid succession. 


SIMPLE TO OPERATE: 

The PJ-1 can be used by inexperienced 
personnel—since there is no standard 
cell, no adjustment of the circuit to a 
standard cell is required. Calculations are 
eliminated because the temperatures can 
be read directly in degrees F or C, and 
it is not necessary to convert from mv to 
temperature. 


HIGHLY ACCURATE: 
Accuracy of PJ-1 is +.2% of full scale 


STOCK SHIPMENT 0-140C MODEL 
Models of the PJ-1 which measure 
temperatures from 0-140 C are now avail- 
able from stock, others can be obtained 
within a few weeks. The PJ-1 is priced at 
only $165 in standard 0-6 millivolt ranges. 


Rejects Cut 50% with G-E Thickness Gage 


“The G-E Type B magnetic thickness 
gage effectively helps our quality control 
by reducing rejects to a minimum,” says 
Works Manager Mr. V. J. Cichowski, 
Grand Enameling Company, Cleveland, 
Ohio. Grand Enameling uses the G-E 
gages throughout their manufacturing 
processes to secure proper enamel coating 
on range parts. 

Close tolerances must be maintained 
when applying enamel coatings as enamel 


GENERAL ELECTRIC 


applied too thick will flake and chip. Too 
thin an application will result in the 
enamel burning off when exposed to the 
furnace heat of enamel baking. 

Quality checks are made along the 
production line. Simple operation of the 
Type B thickness gage makes it possible 
to quickly determine potential defects in 
the enamel coating. ‘Because of its light- 
weight and small size, the G-E gage is 
always available for on-the-spot use,” 
reports Grand Enameling Company. 

The General Electric’s Type B thick- 
ness gage has a range from 0.0001 to 0.10 
inches. 


1952 CATALOG 


G-E Measuring 
Equipment 

80 pages describing al! 
of General Electric's 
testing and measuring 
devices. For free copy 
check GEC-1016 in 
coupon at right. 


to easily check bearing trouble, loose 
field coils, and other causes of motor 
imbalance. 


EASY TO USE 

Mr. J. H. Thomas, assistant foreman 
in the electrical shop, reported, ‘‘This 
G-E vibrometer is particularly easy to 
operate; the permanent record enables us 
to keep records on those motors that re- 
quire frequent inspection.” 


General Electric’s recording vibrometer 
measures and records frequency, dis- 
placement, and wave-shape in mechanical 
vibration. The vibration is amplified and 
transferred to a waxed paper, thus 1ak- 
ing a permanent record, available for 
vibration analysis of the equipment in 
question. 


RATINGS 
Two chart speeds are available with 

each recorder; 1 inch per second and 3 

inches per second. The G-E recorder will 

measure frequencies ranging from 10 cps 

to 120 cps, with a 0 to 20 G acceleration 

range. It is accurate to within 5 per cent, 

and measures amplitude from 5 to 125 

mils. 

SECTION B695-6, GENERAL ELECTRIC 

SCHENECTADY 5, N. Y. 

Please send me the following bulletins: 

Indicate: 

\ for reference only 

X for planning an immediate project 

OO Type 8 thickness gage (GEC-319) 


Oo Recording Vibrometer (GEC-853) 

O Th ple Potenti ter (GEC-245) 
OC) 1952 Catalog (GEC-1016) 
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On the job: Proving new BOSTROM BODYGUARD 
“Comfort Zone” Ride. Charts show vertical accslerations. 


Proves new design on the job with TRACTOR 4B CONVENTIONAL SEAT 


rugged BRUSH ANALYZER 


with rugged Brush Analyzers is speeding the development of 
revolutionary new products. For example: 

Progressive engineers of Bostrom Manufacturing Company, Milwaukee, i Papi 
Wisc. have perfected a new suspension seat for tractors to isolate the 
tractor vibrations and reduce operator fatigue. The picture shows how 
they tested this unique product in actual riding service. Brush two-channel A TS ETE 
Recording Analyzers are located in a station wagon which travels beside TRACTOR SUSPENSION SEAT > 
a tractor equipped with the new seat. Vibration pickups—one attached if 1 
to the tractor’s frame and another to the operator’s back—are connected patted 
through long leads to the Analyzers which record the vibrations at both 
points simultaneously. Results such as shown by the Brush charts at the 
right have given Bostrom solid facts with which to prove their product 
and sell it. 

Versatile Brush Analyzers are giving results like this in writing for 
many studies . . . torque, strains, surface smoothness, temperature, d-c 
and a-c voltages and current and other static or dynamic conditions. Find 
out how these Analyzers can help solve your problems. Write The Brush 
Development Ce., Dept. P-18, 3405 Perkins Avenue, Cleveland 14, Ohio, 
U.S.A. Canadian Representatives: A. C. Wickman (Canada) Limited, 
P. O. Box 9, Station N, Toronto 14, Ontario. 


BRU: ~ **RDING ANALYZER 


prose] 
BILITY TO STUDY the behavior of new designs in actual field service ne a 
Mh 


DEVELOPMENT COMPANY 


PIEZOELECTRIC CRYSTALS AND CERAMICS + MAGNETIC RECORDING + ELECTROACOUSTICS + ULTRASONICS + INDUSTRIAL & RESEARCH INSTRUMENTS 
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When Bede Products, Inc. originally designed the 
Bede Paint Heater it faced a primary problem: safety. 
Underwriters’ Laboratories, Inc. cautioned against 
the danger of electrical heating in paint spraying areas. 
So a metal block with pipes for paint and air was made 
explosion-proof by a special surface cover and fittings. 
The temperature control unit, which had to be compact, 
economical and accurate, could then be located in the 
block, flanked by heating elements. 
LOW-COST SOLUTION 
A Fenwal THERMOSWITCH Unit — 8/10 of an inch in 
diameter — met all specifications: low cost, precise per- 
formance, compact size, high current-carrying capacity. 
By this, it enables Bede Paint Heaters to lower the cost 
of paint spraying throughout industry. 
YOUR PROBLEM? 
Many types of control problems can be solved by 
easy-to-install, easy-to-maintain Fenwal THERMOSWITCH 


| Just All in coupon and mail . . . no 


A) 


oe FREE! Get this bulletin... see what Fenwat | 


© THERMOSWITCH Units con de for you. | 
obligation 


FENWAL INCORPORATED, 51 Pleasant St., Ashland, Mass. 


Multi-Purpose 

Thermostat helps 
solve 

heat-control problem 

in Bede 

Paint Heater 


BEDE PAINT HEATERS, used to speed up 
material 


thermostats. Their activating control element is the 
single-metal shell that expands or contracts instantan- 
eously with temperature changes, making or breaking 
the totally enclosed electrical contacts. Through this 
unique principle, THERMOSWITCH Units effectively con- 
trol many variables where heat is a factor. 

Find cut now how Fenwal THERMOSWITCH Units can 
help you in your product. Mail coupon today. 


The WITCH 


SENSITIVE. 


Tpo 

rp se, Therm. Stat Contr 


tam chiefly interested in the applications checked: 


O Heating OC Cooling (© Humidity Control or De- 
Alorm (over-temperature, tection 
under-temperature) Vapor Controt 
Timing (thermal) OC Redient Heat Control 


| 


Les Angeles, Cal. 
TEMPERATURE CONTROL ENGINEERS 


O Pressure Control (by ling vopor temp e) 
! 
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modern design 


Foote Bros. Line-O-Power Enclosed Gear Drives offer 
industry compact, straight-line units with efficiencies of 
96% or higher. 

Duti-Rated high hardness precision gears are assembled into 
streamlined housings of rugged cast iron. 


Line-O-Power Drives are available for delivery from stock i 
double or triple reductions for capacities from 1 to 200 h.p., wi 
ratios from 5 to 1 up to 238 to 1 


Drives 


Standard 36-inch slitter, manufactured by Paxson Machine Co., Salem, Obio 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. Q, 4545 South Western Bivd. 
Chicago 9, Illinois 
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var Economical in original cost because the latest, most accurate high : ea: 
is production machine tools assure rapid production with exceptional i 
Ea accuracy for long wear life. Economical to operate because simplified ee 
ee construction, minimum number of moving parts, direct splash lubri- | a 
i cation, quality workmanship all hold maintenance to a minimum. .. s 
t 
Helical 
Gearmotors 
i 

i$ Dept. Q, 4545 South Western Boulevard one 
Bek Please send me a copy of Bulletin LPB on ee 
Foote Bros. Line-O-Power Drives. 
i 


The Ljungstrom operates on the continuous re- 
generative counterflow principle. The heat trans- 
fer surfaces in the rotor act as heat accumulators. 
As the rotor revolves the heat is transferred 
from the waste gases to the incoming cold air. 


: The Ljungstrom air preheater has 
a proved its value in industrial and util- 
ity plants throughout the country. 
That is why every year a constantly 
increasing percentage of the installed 


boiler capacity is equipped with 

Ljungstrom air preheaters. 
Your fuel costs will be lower too, 4 
s when your boiler is equipped with g 
the Ljungstrom air preheater. The 

q regenerative design of the Ljungstrom q 


permits reliable operation at low exit 
gas temperatures. This assures the 
greatest possible heat recovery... 
reduces the amount of fuel required. 


If you are planning a new installa- 
tion, or expanding your present one, 
our engineers will welcome the oppor- 
tunity to show you howtheLjungstrom 
air preheater can raise the overall 
efficiency of your plant. 


THE AIR PREHEATER CORPORATION 


60 East 42nd Street, New York 17, N. Y. 
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THE TERRY STEA 


M TURBINE co. 
TERRY MARTFORD CONN, 
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= The rotor of a Terry Solid-whee} Tur. wheel at the top has been finishe, ready 
bine is a Single for ing of 5 ial com. for Mounting on the shaft. The result 
ition stee], It is first rough turned le-piece wheel wit, "0 parts to 
two °P€rations, as illustrated, and then loosen op work ous, 
talon As the only function of the blades is 
a i cular buckets from the ‘0 form a series of Pockets, wear of the ae as 
blades js Of little Consequence and does ‘ 
bucket js the back, or bottom, Which js | 
It is im ible for bi to foul, ae 
= They have large Clearances, and are fur. 
Se. 
1 erry Solsy- — 
"hee Turbing® 4 
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TOOLS 
AND 
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American 
Standards 


Published 
by 


ASME 


29 W. 39th St. 
N. Y. 18 


7} - January, 1952 


ADJUSTABLE ADAPTERS, 85.11—1937. 606 SPINDLE NOSES, 85.9—1948. 85¢ 


This standard gives the general dimensions of assembly, detail 
dimensions for adjustable adapter body, and general dimen 
sions for adjustable adapter nuts. specifications for material 
marking, and tolerances 


CHUCKS AND CHUCK JAWS, 85.6—1936. 55e 
Establishes controlling dimensions for all chucks from in. to 
36-in. diameter of both medium and heavy duty types, for an 
extra heavy series of chucks with serrated master jaws, for 
power-operated and hand operated chucks of two., three 
and four jaw types 


CIRCULAR AND FORMING TOOL 
BLANKS, 85.7 
The 62 types of nin al for which tool blanks and holders 
are provided are classified into six different groups of com 
parable stock capacities. Dimensions are given in this Stand 
ard for (4) circular tools with threaded mounting hole for 
groups 1, 2, and 3, (b) circular tools with counter-bored 
mounting hole for groups 4, 5, and 6, (c) dovetailed tools 
for all six groups, and (d) circular forming and dovetailed tool 
holders for all six groups 


DRILL DRIVERS (Spilt-Sleeve, Collet-Tyne), BS. 27—1951 45¢ 
This Standard gives taper dimensions, general specifications 
and the dimensions for 135 sizes of drill drivers along with 
the standard and optional taper number for each size 


INVOLUTE SPLINES, 85.15—1950. $2.00 
Tables give dimensional and effective clearances, minor 
diameter fits, dimensions for both the flat root and fillet root 
types, basic measurements between and over pins, special pin 
measurements, and hob and broach dimensions. Provisions 
are made for allowable errors. Formulas are given for calcu 
lating pin measurements and torque capacities. Suggestions 
are included for placing dimensions and data on drawings. 


INVOLUTE SERRATIONS, B5.26—1950. $1.00 
Presents a uniform, easily fabricated set of serrations that can 
be made by several manufacturing processes. The pitches 
included are 10/20, 16/32, 24/48, 32/64, 40/80, 48/96, 
64/128, 80/160, 128/256 complete from 6 to 100 teeth 
only for the first three. There are provisions for allowable 
errors and effective fits, new basic measurements between and 
over pins, and tables of maximum tooth space and minimum 
tooth thickness 


JIG BUSHINGS, B.56—1941, REAFFIRMED 1949. 
Dimensions for Press-Fit, Renewable-Wearing and Liner 


Bushings 


PUNCH AND DIE SETS FOR TWO-POST PUNCH 
PRESS TOOLS, 85.25—1950. 15¢ 
These dimensions are for back-post and diagonal-post sets 
Tolerances established assure @ high grade of tool which can 
be maintained commercially in respect to component parts and 
assembly. Dimensions cover die area, the die holder and 
punch holder thickness, shank diameters and lengths, quideposts 
and bushings, and removable punch holder shanks. 


ROTATING AIR CYLINDERS AND ADAPTERS, 85. ee 
1932, REAFFIRMED 1949. 
The four sizes of adapters standardized are: for the 3- and 
4'» in. cylinders, the 6- and 8-in. cylinders, for all sizes of 
cylinders from 10 to 18 in., inclusive, for the 20-in. air cylin- 
der or other power operated device having a draw rod pull 
of 26,000 to 40,000 pounds. The length of stroke of the 
Standard cylinders, the position of the piston rod at the end 
of the stroke, the diameter of the piston rod, and the size of 
the tapped hole in the piston rod have also been standardized 


SINGLE-POINT CUTTING TOOLS AND TOOL Posts 
B5.22—1950. 1.25 


Standard defines and illustrates the different classes of tools, 
their parts, and the angles at which they are used. Preferred 
dimensions are for: tool shanks, tool post openings, and lathe 
center height for solid tools and tool holders, six styles of 
sintered carbide tips (their commercial catalog numbers are 
also given), and the tips and shanks of tipped tools. 


MARKINGS FOR GRINDING WHEELS, B5.17—1949. 30+ 
Covering markings only, this Standard establishes @ symbol for 
each of the most essential characteristics of a grinding wheel 
and arranges them in uniform sequence. 


These Spindle noses are for use on tool room lathes, engine 
lathes, turret lathes, and automatic lathes. Dimensions cover 
each size and type of nose, mating backs of chucks, face plates, 
and fixtures; and geges for checking important dimension on 
spindle noses and on beck of chucks, face pletes, and fixtures 
There are instructions for drilling balancing holes for Type A 
spindle 


ARBORS FOR MILLING 


SPINDLE NOSES AND 
MACHINES, 85.18—1943, REAFFIRMED 1949. 30¢ 


Provides the essential dimensions for ends of arbor and 
adapter and for spindle nose, also dimensions for draw-in 
bolt end. 


BLADES FOR LATHES AND 


STRAKSGHT CUT-OFF 
SCREW MACHINES, B5.21—1949 


Dimensions here given are for the height, length, and thickness 
of the approved four types of blades. Sketches show op- 
tional shapes for cut-off blade stock. 


THEIR NUTS, TONGUES, AND 

UTTERS, B5.1—1949 45¢ 
= primary purpose of thie standard is to insure interchange- 
ability. To accomplish this it recommends a width of throat 
greater than the nominal diameter of the bolt. It also pro- 
vides an alternative standard having the throat width equel 
to the nominal diameter of the bolt. Other recommendations 
provide for the use of 4 stud of a smaller size than the T-bolt 
for the corresponding slot; that T-bolts, nuts, and slots be 
known by the diameter of the bolt, and for chamfering corners. 


LIFE TESTS OF SINGLE-POINT TOOLS, B5.19—1946. 55¢ 
These test methods are for the appraisal of single-point cutting 
tools—for use on such machine tools as lathes, turret lathes, 
boring mills, planes, and shapers. These tests apply to speed, 
feeds, depth of cuts, shape and size of tools, Rockwell hard- 
ness, shape and size of test logs, etc 


TWIST DRILLS, B5.12—1950. 15¢ 
Provides dimensions for standard straight shank drills varying 
from 0.0135 to 2.000 in., taper shank drills from '% in. to 
3's in, the corresponding drill lengths and Aute lengths. 
Tolerances have been set on the various features of drills to 
provide interchangeability of products of different manu- 
facturers in user's plants. 

MACHINE TAPERS, B5.10—1943, REAFFIRMED 
1949. 

Presents (1) basic dimensions for 22 sizes of self-holding 

tapers, (2) detailed dimensions and tolerances for self- 

holding taper shanks and sockets classified as to (o) the means 
of transmitting the torque from spindle to shank of tool, and 

(b) the means of retaining the shank in the socket; (3) di- 

mensions for steep tapers, and (4) dimensions and tolerances 

for the plug and ring gages applying to this series 


MACHINE PINS, 85.20—1947. 45¢ 
Sets up di i for the foll g types of pins: hardened 
and ground dowel pins, straight pins, ground dowel pins 
(not hardened), taper pins, clevis pins, and cotter pins. An 
appendix gives specifications for taper pins and a drill chart 
for the size of drill and number required. 


MILLING CUTTERS, B5.3—1950. $2.25 
Reflecting the developments in cutter design, tool material, and 
machine improvements are the 56 types for which dimensions 
are here given. Supplementing the dimensions are descrip- 
tive illustrations of the approved milling cutter and a glossary 


of terms 
NOMENCLATURE FOR MILLING CUTTER TEETH, B5c1 
—1947. 70¢ 


Meets the need for standard terms and definitions of parts of 
teeth of plain milling cutters; side milling cutters, and face 
milling cutters. also includes section covering definitions 
of speeds and feeds. Fourteen detailed drawings illustrate 
the text 


REAMERS, B5.14—1949. $1.00 
General dimensions of thirty standerd types of reamers and 
related tools are presented along with the magnitude and di- 
rection of the tolerances including the number of Autes in the 
various types. 

TAPS—CUT AND GROUND THREADS, B5.4—1948. $1.50 
32 tables give the thread and general dimensions together 
with the working tolerances for nine types of taps. Supple- 
mentary material includes ter logy and defi and 
instructions for marking taps, dies, and other threading tools. 
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Grinnell Welding Fittings on towers of natural gasoline plant. 


Any qualified welder can make welds quickly and 
easily with Grinnell welding fittings. These fittings are 
made by a hydraulic forging process that assures uni- 
form wall thickness at all points and true circularity 
throughout. Of seamless, one-piece construction, they 
can be cut at any angle to match up with standard 
weight, extra strong and heavier wall pipe in I. D. or 
O. D. sizes. Pressure-temperature ratings are equal to 
or greater than those of seamless steel pipe. Grinnell 
welding fittings are process stress-relieved. 
Full data on the complete line of Grinnell 
carbon steel butt welding fittings and forged 
steel flanges is contained in the Grinnell 
Welding Fittings Catalog. 


SEND FOR THIS CATALOG 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


GRINNELL COMPANY, INC., Providence, R. |. Warehouses: Atlanta 
Cleveland Cranston 


Fresno Kansas City * Houston 
Ockland Philadelphia Pocatello Sacramento 


MEeEcHANICAL ENGINEERING 


long Beach «+ 
St. Lovis 


PULL EFFECTIVE RADIUS 
Pressure loss through 
Grinnell welding elbows 
is held to a minimum be- 
cause of the full, effective 
sweep of the radius. 


INSIDE SURFACE 


Grinnell fittings have uni- 
formly smooth inner walls 
++ waves or ridges to 
cause turbulence or ac- 
celerate erosion or corro- 
sion. No pockets to trap 
solids or foreign matter. 


EASY, SWEEPING TURNS 


In Grinnell welding tees, 
the corners where the out- 
let joins the run are well- 
rounded and perfectly 
smooth to minimize re- 
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/ in points makes @ Grinnell 
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Billings Buffalo Charlotte + Chicago 
Los Angeles * Milwavkee * Minneapolis New York 


Engineers for the Bay Front Steam 
Plant of the Leake Superior District 
Power Company at Ashland, 
Wisconsin, were Sergent & Lundy. 
The Westinghouse Centrafire 
with Traveling Grate will carry 
a constant load of 200,000 Ibs. 
of steam per hour, with peaks of 
230,000 Ibs. of steam per hour. 


CONSTANT LOAD 200,000 Ibs. per HOUR... 
another Centrafire triumph! 


The Westinghouse Centrafire® with Traveling Grate 
now being installed for the Lake Superior District 
Power Company is one of the largest Centrafire units 
that has been ordered to date. This utility and their 
consulting engineers wanted a stoker that could 
maintain a constant load of 200,000 Ibs. of steam per 
hour... with peaks of 230,000 Ibs. of steam per hour 
... despite continuous feeding of wet and storage 
coal. Moreover, they needed a stoker that could 
absorb foreign objects in the coal, without interrup- 
tion or damage to the apparatus. 

The ability of the Centrafire to “take it’ and con- 
tinue without load loss under severe conditions has 
been demonstrated in factory tests and in power 
plant installations. Wet coal, storage coal, bricks, 
blocks of wood, insulators, cable, bolts and many 
other foreign objects have been deliberately 


introduced into the feeders with no adverse effect. 

There are many other features that make the 
Centrafire outstanding . . . they're built into the basic 
design, not added as accessories. Whether your appli- 
cation calls for 50,000 lbs. of steam per hour... or 
350,000... the Centrafire with Traveling Grate offers 
advantages you should investigate. Call your nearby 
Westinghouse office, or write Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-50537 
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Oilite finished machine parts pro- 
vide dependable replacements 
for bronze, brass, aluminum, 
cast iron, steel, and plastics. 
Frequently, replacements are 
permanent. 


Oilite Material 

Many Oilite raw materials, i.e., 
metal powders, are produced 
from by-products, readily avail- 
able. 


Tooling 
Using Oilite finished machine 


parts, you save 
Tooling programs 
Tool Design 
Machine Tools 
Jigs and Fixtures 
Cutting Tools 
Gages 


Floor Space 

Skilled Manhours 
Amplex type tools are, by com- 
parison, inexpensive. Tool and 
die making facilities are available. 
Delivery 
Making Amplex tools generally 
requires only days or weeks and 
no additional machines. 


Case Histories 

Under conditions like today’s 
we were in quantity production 
within six (6) weeks or less com- 
pared to eighteen (18) months 


by other processing. 


Service 
Our engineering and research 
covers a period of more than 
> twenty (20) years in the produc- 
tion of Oilite metal powder prod- 
ucts. 

Home office personnel is aug- 
mented by a large staff of field 
engineers located in principal 
cities of the United States and 
Canada. 


Oilite Finished Machine Parts — with NO Machining 


OILITE 


PRODUCTS 


— 
— 
— 
OILITE PRODUCTS INCLUDE heavy-duty, oil-cushion, self-lubricating, ferrous-base bearings; Oilite 
other nonferrous* bearings; self-lubricating cored* and bar* stock; permar filters; and friction units. 
Liye. 


Like to look at our mail? 


We've got a letter here from the Bloch Brothers Tobacco Company 
of Wheeling, West Virginia. They tell us about a Centrifugal Refrigerat- 
ing Machine of ours that was installed in 1931. 


In 20 years, they say, they needed service just once. And that 
was a few years back when a bearing was replaced and the motor 
characteristics changed. 


Other than that, the machine hasn’t been touched! 


But we get lots of letters like this. At Meadville, Pa., American 
Viscose Corporation has a Centrifugal that has been on the job for 
24 hours a day since 1929. Whitman Chocolate of Philadelphia has one 
that we installed in 1924. And so on. 


Our Centrifugal Machines economically get temperatures 
down to minus 150 degrees F. Ammonia, chlorine. and other gases 
can be directly condensed. And reaction temperatures can be 
closely controlled. 
| Write us for the whole convincing story about the Centrifugal. 
We'll show you how it can save you money on installation, operation 
and maintenance. Carrier Corporation, Syracuse 1, N. Y. 


The self-contained Carrier Centrifugal Refrigerating Machine. Available in 
capacities from 100 to #600 tons. Any type of motor or turbine drive is applicable. 
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For quiet engine erhausts 
and compressor intakes--- 


@ In utilities and manufacturing plants, on Diesel 
locomotives and boats, in the chemical and petro- 
leum industries ..on engines and compressors of all 
sizes and makes, you will find Burgess - Manning 
Snubbers effectively quieting the pulsating roar 
from engine exhausts and the throbbing suction of 
compressor intakes. Burgess - Manning Snubbers 
are scientifically designed to smooth the flow of 
exhaust gases and intake air. Noise is reduced to 
the desired sound level. Performance of equipment 
improved. Reduced maintenance. 

For a practical solution of your engine and com- 
pressor noise problems call Burgess-Manning: sound 


en rec dations; sturdily constructed, 
relia ble products; guaranteed performance. 


BURGESS-MANNING COMPANY 


749 East Park Avenue, Libertyville, Illinois 


= YOU CAN DEPEND UPON BURGESS- MANNING 
ENGINEERS FOR A QUALITY PRODUCT AND 
SOUND ENGINEERING COUNSEL 


@ A quarter century's experience. 

@ Engineering and installation know-how 

s gained by work in hundreds of 
industri 


@ Broad line of Snubbers in a wide range 
of sizes and noise reduction capacities. 


“Being Your Plant U; 
To Date With 


Siug Buster Snubber.” 
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ROLLPIN 


self-locking fasteners 


2330 Vauxhall Road, Union, N. J. 


of the Rolipin. 


Name 


How to replace hinge 
pins and cotter pins 


ELASTIC STOP NUT CORPORATION OF AMERICA @ 


GET YOUR FREE TRIAL ASSORTMENT OF ROL(?INS. 
Mail this coupon now. 


Elastic Stop Nut Corporation of America 


Please send me full application data and test samples 


Rollpin replaces hinge pin for faster assembly of hinges. Inexpensively 
and simply driven in place, it cuts assembly costs. Constant spring 
tension holds Rollpin firm against vibration on heavy-duty automobile 
door hinges—on lightweight sheet metal hinges for meter or instru- 
ment panel covers. 


TRY THE ROLLPIN WAY INSTEAD . . . Rollpins offer many advantages as 
pivot and clevis pins for linkages or yoke assemblies. Heat-treated to pro- 
vide excellent fatigue resistance and wear characteristics, Rollpins fit flush, 
grip firmly in the outer or inner members, depending on your design require- 
ments, and are simply, inexpensively pressed in place. They are faster to 
install than cotter pins or safety wire . . . straight edges protect workers’ 
fingers and clothing. Rollpins are readily removed with a punch... can be 
used again and again . . . assure simplified maintenance. 


USE ROLLPINS (1) To replace set screws and rivets. (2) To pin or key 
gears... pulleys... levers . . . knobs. (3) As locating dowels, stop pins 
or shafts for small gear trains. 


Once you test their effectiveness you'll want the secure, vibration-proof 

fastening of Rollpins in your products. Write now for a sample package and 

a ae Elastic Stop Nut Corporation of America, 2330 Va Road, 
nion, N. J. 


HERE'S HOW ROLLPINS PROVIDE 
A VIBRATION-PROOF FIT 
Rollpins are easily pressed into production 
drilled holes — chamfered ends facilitate 

automatic or manvol insertion. 
Rollpins compress as they are driven— 
are self-retaining in production drilled 


holes—fit flush. Secondary hole-reaming or 
riveting operations are eliminated. 


Constant spring tension against walls of 
hole lock Rollpins permanently in place 


until deliberately removed with a pin 
punch. Rollpins don’t damage the hole and 
can be used again and again. 


Zone 
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Reg. U. 8. Pat. Of. 


exacting laboratory quality control measurements to continuous 


For over 40 years, specialists in the measurement and control— 
4 : of tempe’ ature, pressure, flow, liquid level, humidity . . ; 


THE FOXBORO COMPANY, FOXBORO, MASSACHUSETTS, U.S.A. 


Among the important contributions made by Foxboro to 
industrial instrumentation are many systems which adapt 


plant production use. Unequalled opplicatic;, experience, 
plus a complete diversity of premium quality instruments, ue 
enables Foxboro to offer you a wide variety of automatic 

systems for the measurement and control of product quality. 


INDICATORS * RECORDERS * CONTROLLERS 


Systems based on measurements of conductivity, pl, dielectric 
constant, oxidation-reduction potential, boiling point rise, difter- 
ential vapor pressure, specific gravity ... 


TRANSMISSION SYSTEMS °¢ CONTROLLED VALVES 


: 
4 
pat 
f 


Series 400 
Pressure Reducers 


86-Janvary, 195200 


S 


Accurate low-cost regulators... 


For longer service with negligible main- 
tenance, operating parts are reduced to just 
three, inner valve, stem and diaphragm, in 
the Klipfel 400 Series air-loaded Pressure 
Reducing Valves. In addition, these 400 
Series Valves provide exceptionally close 
regulation for an unusually low initial cost. 

The stainless steel ball inner valve is a 
perfect sphere, extremely hard and well 


N SAS SA 


40/4 


No. 432 with 
constant air sup- 
ply—for quick, 
easy adjustment. 


No. 431 with air 
dome—for iso- 
lated installa- 


No. 430 with 
separate air tank 
—for variable 
ambient temper- 
ature. 


guided to close to a tight seat. Easily re- 
seated if necessary...is self-cleansing and 
non-sticking. Diaphragm is always in balance 
++-Mo stress, no bursting. Regulation is accu- 
rate and easily controlled. For increased 
safety, flow automatically shuts off in case 
of diaphragm failure. 

For full data on the Klipfel 400 Series 
Valves, for steam, air, water or gas, write 
Dept.CM-1 for Bulletin No. 148. 


VALVES INCORPORATED @ 


DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, OHIO 
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GENERATING NEEDS 


Steam power in a compact, efficient shop- 
assembled unit, custom-engineered to 
your exact steam generating require- 
ments, ready for immediate installation! 
Wickes Type A Steam Generator is a 
steel-encased unit complete with baffles, 
refractories, pressure parts and firing 
quipment, designed to conserve head- 


room and floor space. Each furnace wall 


is o separate steam generator as well as 
on integral part of the boiler. There are 
no complicated headers or circulating 
tubes to require frequent maintenance or 
repair. Wickes Type A shop-assembled 
boilers are engineered for pressures up to 
900 psi. with sustained steam production 

. up to 35,000 Ibs. per hour at 20 to 330 
nominal h.p. 


Wickes can also fill your requirements for 
steam generators up to 250,000 Ibs. per 
hour and 950 psi. —all types of multiple 
drum boilers adaptable to any standard 


method of firing, oil, gas, single retort 
THE WICKES BOILER COMPANY underfeed or spreader stoker. Write to- 
day for descriptive literature on Wickes 
complete line of steam generating equip- 


SAGINAW, MICHIGAN ment or consult your nearest Wickes rep- 


resentative. 


DIVISION OF THE WICKES CORPORATION 


135 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: * Atlonta * Boston * Chicago * Cincinnati * Denver * Detroit * Houston * 
Indianopolis * Los Angeles * Milwaukee * New York City * Pittsburgh * Saginaw © Son Francisco * Son Jose * Springfield 
* Seattle * St. Lovis * Tulsa * Mexico City * Buenos Aires * Manila * H ideo * San Juan, P. R. * Victoria, B. C. 
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And Oilgear’s Range and Control 
help capture savings hidden in 


J. 1. Case 100,000 Ib. Boiler Unit 


The 100,000 Ib. per hour boiler unit in 
the J. I. Case Co. tractor works at Racine, 
Wisconsin, has demonstrated that it is 
one of the highest efficiency units in the 
United States. To obtain such high effi- 
ciency, careful tests of variable speed 
drives for fuel feed and grate travel were 
made during two years. Finally, Case 
engineers selected Oilgear Fluid Power 
Drives, for, as Mr. Cole H. Morrow, Chief 
Plant Engineer says, the Oilgear units 
proved far superior to electric drives and 
mechanical transmissions under actual 
operating conditions. 


“In order to obtain 
high efficiency in any 
boiler unit,” says Mr. 
Morrow, “a very precise variable speed 
fuel feed drive is required to meet widely 
varying demand. The Oilgear Drive gives 
smooth, positive variable speed operation 
from zero to 100 & of capacity with a straight 
line fuel feed characteristic. This allows us 
to calibrate the control system for opera- 
tion within amazingly close limits of fuel- 
air ratio variation. 


SMOOTH, POSITIVE 
SPEED VARIATION 


“ 


EASE OF “Also, on this type of stoker the 
CONTROL grate speed must be infinitely 

variable from minimum to 
maximum yet maintained in direct propor- 
tion to the rate of fuel feed. Every change 
in fuel feed requires an immediate and 


directly proportionate change in grate 
speed. (Such synchronization) is easily ob- 
tained with the Oilgear drive units because 
of their ease of control, and the simplicity 
and low force requirements of the control 
mechanism.” 


UNLIMITED Also, fuel feed and a 

drives must have a range 
SPEED RANGE 24 ot least equal to the 
demand range. Most drives have a range 
not exceeding 4 to one. Yet at Racine, dur- 
ing the summer, demand drops far below 
the 25,000 Ib. threshold imposed by such a 
ratio. The Oilgear Drives however have no 
“ratio” limits, would function down to zero 
load if necessary. In fact, they give precise 
load control down to a load of 15,000 pounds 
per hour normally obtained each day dur- 
ing the summer, and down te as low as 5,000 
pph over the weekends still under full auto- 
matic control. 


ea we di 
RELIABILITY was the reliability of the 
Oilgear units. The experimental installa- 
tion operated almost continuously for a year 
and a half without any difficulty. This rec- 
ord was far better than we were able to 
obtain with any other type of drive or 
transmission.” 


These four features, variability, ease of 
synchronization and control, actual range 


“hn tHE 
UNITED 
STATES 


Two Oilgear Variable Delivery Pumps with simple 
diaphrag ted hydraulic ser tor lever 
controls supply fluid power for the fuel feed and 
grate drives. An Oilgear drive was experimentally 
installed on the fuel feed on the first stoker in 1948. 
On the basis of its performance, Oilgear drives 
were used for both fuel feed and traveling grate on 
@ second stoker unit installed in 1949. Also, Oil- 
geer will replace the mechanical grate drive on 
the first stoker installed in 1943. Like a shadow, 
flexible, controllable Olilgear Fivid Power causes 
fuel feed rate and grate speed to accompany steam 
demand up and down. Recording chorts show 
steam demand varies “all over the place,” but 
steam pressure and fuel air ratio stay steady. 


from zero fpm, rpm or torque up to maximum, 
and reliability proven over and over again, are 
indications of the many advantages Oilgear 
drives and transmissions offer in machine 
design and use. Investigate Oilgear equip- 
ment as a better solution for your problems. 
THE OILGEAR COMPANY, 1570 West 
Pierce Street, Milwaukee 4, Wisconsin. 


PIONEERS IN FLUID POWER 
PUMPS, TRANSMISSIONS, CYLINDERS AND VALVES 
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ONE OF 
z 
THE 
View in J. 1. Case Co. tractor works at Racine, 
| 
\ 
: 
is) 
| 
e 
q 


shilied caipley te 

nicking metheds to Insite 


Add te this ew long in of 
tar of phate, 


IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Part of the Mesabi Range 
may be wasting away in your plant 


Natural resources don’t last forever . . . not even the Mesabi Range. 
But you can:make them last longer . . . by helping to recover the 


SCRAPPY SA’ 


This advertisement is a contribution, in the national interest, by 


MORE SCRAP 
TOOAY... 


dormant iron and steel wasting away in your plant. 
Right now, more iron and steel scrap is needed 


seriously hamper the nation in this critieal period. 
WHAT YOU CAN DC 


idle iron and steel gathering dust rust. 
Your scrap is needed now. 


scrap, too. 


45 Street, New York 19, New York 


MECHANICAL ENGINEERING 


It tells how to conduct your own salvage program 
For your copy, write to Advertising Council, 25 West 
0} 


than ever before to 


help maintain steel production. Lack of enough scrap—which normally 
represents 50% of the ingredients used in making new steel—would 


To meet demands of military and civilian production, your help is 
needed. That means searching yeur plant for more scrap... any old 


Get your scrap salvage program going— today. Include non-ferrous 
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D 
the greatest name in 


Wherever braking is needed, you'll be safe with 
TDA, the greatest name in brakes! T’ <e’s 
a TDA Brake io fit any application—v s.«ner 
industrial or automotive—regardless of type or 
size. The vital importance of rugged, reliable 
and durable brakes on automotive equipment is 

ioned. But it is well known that all 
brakes do not do the same effective job. TDA 


8 


WHATEVER YOUR BRAKING 
PROBLEM—TAKE IT TO TDA! 


TDA BRAKE DIVISION—DEPT. 4-A, ASHTABULA, OHIO 
Please mail brake information on these applications: 


BRAKE DIVISION. 


TIMKEN DETROIT AXLE COMPANY 
ASHTABULA. OHIO 


| 
| 
| 
| 
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ie industry for safe, sure performance at lowest : fis 
‘ae are now more TDA Brakes in actual use on s 
commercial vehicles than any other 
d TDA Brakes enjoy a similar out- 
= reputation in the industrial fields. If a 
expert braking advice, contact TDA! 
largest commercial vehicle. If there is no TDA B all 
in production which meets your special requirements, 
TDA’s engineers will study your problem and advise you fal ==! 
stand behind the positive stopping ability faster, = 
smoother operation of every brake produced by TDA! k 4 
BRAKES 
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THE MACHINE 


THE CLUTCH 


For six years the Lynch Corporation, Pack- 
aging Machine Division, Toledo, Ohio, has 
used two Maxitorq floating disc Clutches 
in this Morpac butter print forming, wrap- 


ping and cartoning machine. 


Their chief engineer says, “The larger (No. 
28) clutch drives a pair of intermittent 
worms which fill the mold with the product. 
The clutch starts and stops the worms 75 
times per minute. Even at this speed we 
maintain product variation of only 1/16 of 


an Ounce | or pound, We have found it to be 
depo rdable od efficient.” The No. 25 clutch 


transmits powes for machine operation. 


Maxitorq clutches in 8 sizes from 4 to 15 
H.P. @ 100 t.p.m.. . single or double, wet 
or dry...arte used as original equipment 
in a great variety of nationally known 
machines and products. There are no finer 
or more dependable clutches made...and 
they keep good company with good com- 
panies. Investigate them! 


Send for Bulletin No. ME 1 


THE CARLYLE JOHNSON MACHINE COMPANY 
CONNECTICUT 


MANCHESTER 
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WALWORTH VALVES 


For high-pressure, high-temperature services 


MARINE: Walworth Pressu-e-Seol 
aboard the $.S. “Wilfred Sykes"— 


Valves 
Great Lakes ore carrier. 


LIGHT AND POWER: Walworth Preceure-Goal PAPER MILL: Fabricated header with 8-inch 
Series 600 Pressure-Seal Y-Globe Non-Return 


Walworth 6-inch Series 900 Pressure-Seal 
Gate Valve with Series 1500 Y-type Globe 
Valve on the by-pass. 


The bonnet and body design of Walworth Pressure-Seal Valves is such 
that the pressure within the valve is used to prevent leakage at the junction 
of the bonnet and body. The bonnet joint of the Walworth Pressure-Seal 
Valve is permanently tight because there is no dependency on the ability 


SMALL VALVES FOR of any component part of the joint to resist creep during long exposure to 
HIGH PRESSURE- high temperature. Sudden temperature and pressure changes do not affect 
osm this tightness. Bonnet flanges and studs are eliminated and the weight 


TEMPERATURE SERVICE of the valve is reduced. 


An improved flexible disc design maintains seat tightness, even when 
the valve body is distorted by pipeline stresses or by temperature and pres- 
sure changes. This improved disc design makes it easier to open and close 
this valve. 


Walworth Pressure-Seal Valves are easy to disassemble and assemble, 
and are the most satisfactory valves for high-pressure, high-temperature 
service. They are available in Series 600, 900, 1500, 2500 and in a wide range 
of sizes and types. For further information, write for Circular 116. 


Series 1500 Cast Steel Y- 
type Globe and Angle Valves 
in sizes % to 2 inches. 
valves e fittings e pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Less Expensive Micronic Filter 
Saves Space... Works 
Mechanically 


For fluid filtration in the mi- 
cronic range, many designers are 
now specifying Cuno MICRO-KLEAN. 

In many cases, the MICRO- 
KLEAN turns out to be the most 
efficient —as well as the most eco- 
nomical method of filtering many 
fluids. 

The MICRO-KLEAN cartridge is 
a simple, compact structure of 
“felted”’ fibres, with no internal 
or external supports to take up 
space and complicate installation. 
It gets its strength from the resi- 
nous impregnation and polymeri- 
zation. It won't swell or shrink, 
soften or harden, rupture or chan- 
nel, or otherwise release contam- 
inants into the discharge flow. 


Fewer cartridge changes 


MICRO-KLEAN’s greater dirt- 
holding capacity comes from max- 
imum porosity (85-90%) and from 
its exclusive “graded density in 
depth”, permitting smaller parti- 
cles to penetrate further, rather 
than “‘loading”’ the surface. 


Cuno MICRO-KLEAN handles a 
wide range of fluids and flow rates 
with low pressure drop. It is guar- 
anteed to remove 100% of all 
solids for which it is rated plus a 
large percentage down to 1 micron. 

Capacities: a few to over 800 
gpm. Single or multiple cartridge 
units. External or built-in appli- 
cation. 


| 
| Dept. 651C, South Vine Street, Meriden, Conn. | 
| Please send information on Cuno MICRO-KLEAN | 


for following installations | 

| 

| 

| Zone... .State..... | 
Please attach te busines: letterhead 


The Simplest Filter Cartridge 


Lasts the Longest... Twice as Long 


Cartridge renewals are cut at least in half when 
Cuno MICRO-KLEAN replaces any other filter. And 
throughout its service life, MICRO-KLEAN is guaranteed 
for specific performance. 


Fluid 
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Removes More Sizes of Solids 

from More Kinds of Fluids 
Strain fuels, lubriconts, process fivids, etc.—AUTO-KLEAN 
Filter fuels, lubricants, process fluids, etc. —MICRO-KLEAN 
Clean raw water, recirculating water, etc.—FLO-KLEAN 
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Kodak Conju-Gage 


Gear Checker 


For fast checking of precision 
gears to the closest tolerances 


Kodak Conju-Gage Geor Checkers automatically write records to ship with gears or 
hold for reference—records that show the composite effects of runout, base pitch 
error, tooth thickness variation, profile error, and lateral runout. Illustrated is the Kodak 
Conju-Gage Gear Checker, Model 4U, for gears up to 4%" pitch diameter. There ore 


also larger and smaller models. 


When gear specifications limit tooth-to- 
tooth composite error to .0002”, it’s not 
easy to be sure you've met them—if the 
master you're checking against is no better. 

A Kodak Conju-Gage Gear Checker gives 
you the proof, eliminates arguments be- 
cause it conforms to the composite gear- 
check principle recommended in the new 
American Standard (AGMA 236.03, ASA 
B6.11-1951, a copy with Kodak’s compli- 
ments to interested gear men). 

The new key is a gaging element called 
the Kodak Conju-Gage Worm Section, 
which superficially resembles a rack. It 
is so simple in form that it permits a pre- 
cision of manufacture difficult to achieve 


with a circular master, especially in finer 
pitches. 

A single Kodak Conju-Gage Worm Sec- 
tion of given normal pitch and pressure 
angle checks any corresponding spur or 
helical gear of any helix angle. Common 
toolroom procedures can verify its accuracy 
analytically and conclusively. And, unlike a 
circular master gear, it can be reground to 
original specifications and precision when 
your own checks indicate the necessity. 

A booklet describing the Kodak Conju- 
Gage principle and the instruments em- 
bodying it is yours for the asking. Write. 
Eastman Kodak Company, Industrial Opti- 
cal Sales Division, Rochester 4, N. Y. 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 


two highly versatile contour projectors. 
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TO THE MEMBERS OF , 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as 
candidates for membership. Engineering acquaintances should be qualified by 
both fundamental training and experience for one of the technical grades. Those 
who do not have an engineering degree may show the equivalent thereof through 


actual practice. Executives of attainment in science or industry may affiliate as 


Associates. 


HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of en- 
gineering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct —all with the purpose of advancing 


civilization and increasing the well-being of mankind. 


C. E. Davies, Secretary 
29 West 39th Street, New York 18, N. Y. 


Please send an application and information regarding ASME to the following: 


(1) Name (3) Name..... 


% - January, 1952 MECHANICAL ENGINEERING 


q 
: 
} 
Hee 
i 
| | 
f 
i 
ig 
| ia 
q 
qi 
‘a 
ME-1-52 


This question—not as naive as it seems—directs your attention to a “Wery 
important consideration: the necessity for conserving, as much as you can, 
meterial you now have—particularly copper tubing. 


As you know, all metals are in short supply. You must endeavor not only to protect your 
present installations, but also be more critical in the selection of any new supplies you é& 


contemplate buying. 


By specifying Wolverine in your purchases of 
copper and copper base alloy tubing, or for your 
fabricated tubular parts, you will assure your- 
self of long, continuous dependable service; and 
meanwhile also help the national preparedness 
program. Furthermore, you will relieve yourself 
of many worries induced by unwarranted break- 
downs and replacements. 


Examine the three photomicrographs here 
which show a comparison of the relative con- 
struction and surfaces of different tubes. You 
can readily detect the very smooth surface 
shown in Specimen C (Wolverine tube) which 
obviously provides for a smooth flow of liquids 
and gases. 


Wherever you need copper tubing, use 
Wolverine—the tube that is quality-controlled 
from ore to finished product—to give you the 
kind of service you expect. WOLVERINE TUBE 
DIVISION, Calumet & Hecla Consolidated Cop- 
per Company, Incorporated, Manufacturers of 
Seamless Non-ferrous Tubing, 1437 CENTRAL 
AVENUE, DETROIT 9, MICHIGAN. 


SPECIMEN 


ver 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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All 200X Magnification 

SPECIMEN A—Nofe roughness of bore. 
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SPECIMEN B—Overlap defect. 
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Shown here are two reducers—a STANDARD, at 
left, a SPECIAL at right. Yet, except for the hous- 
ing, ports are completely interchangeable. 


SPECIAL REDUCERS, REQUIRE 
SPECIAL PARTS 


By specifying Cone-Drive DOUBLE-enveloping 
Gears when you need a special reducer, you 
can, in most cases, retain all the cost, delivery 
and reconversion advantages resulting from 
use of STANDARDIZED gears, shafts, bearings, 
carriers, etc. 


This interchangeability applies whether the 


reducer is fin-cooled, water cooled or fan 
cooled. Except for gear and worm teeth, as a 
matter of fact, all reducers of the same center 
distance have interchangeable parts. 


On top of that, when you specify Cone-Drive 
Gears, you get the remarkable compactness of 
DOUBLE-enveloping gearing at no extra cost. 


Write today for the name of the Cone-Drive Gears 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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GEARS 


Representative in your territory. 


7171 E. McNichols Reed + Detroit 12, Michigen 
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Only copyrsex gives you 
all these advantages! 


COPYFLEX 


would get him prints on time! meee 


No exhausts or plumbing 


Wider range of sensitized and 
coated papers, cloths and films 


Why wait when you can get top-quality prints fast! 
Simply use a COPYFLEX whiteprinter, which makes 
prints at an average cost of only 2¢ a sq. ft. 


Seconds after your original is inserted, prints come Anyone can operate a COPYFLEX 


out flat, stacked and ready for immediate use. Sueere with @ S-minute explene- 
on 
Bruning offers a COPYFLEX model for any volume or 


price requirement, plus an unexcelled range of sensi- 
tized papers, acetate-coated papers, cloths and films 


for every application. 
i Dept. H-12 100 Reade St. New York 13, N. Y. 


| DC Send me free booklet on COPYFLEX process and equipment. 
BRUNING 

| 


Mail the coupon now for the full story. 


Show me COPYFLEX in action (no obligation). 
COPYFLEX 20 handles cut 


. 
Specialists in copying since 1897 sheets or roll stock up to 42 in. 
wide. Lowest priced in its class. 
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TO THE ENGINEER 


whose success lies in his relationship with and understanding of people, 
é the study of biography ts one of the most profitable that can be undertaken. 
| Here are three biographies of successful engineers well worth reading. 


This is the story of two people who made such a wonderful 

partnership of life and engineering. Frank Gilbreth is an in- i 
spiration to any professional man; for it was he who found new a 
ways in old surroundings. His inventions of concrete mixers - 
and adjustable scaffolds, his early appreciation of the problems 
of the workmen, and his keen concern for ethical relations with 
the public—stamp him as a man whose pu was to put as 
pens into life as he could, not to get out what he could. Bz: 
it was the partnership which so greatly multiplied the produc- 
tivities of each of the partners—which connie the science of 
motion study—and which brought forth and reared the family 
whose hilarious story “Cheaper by the Dozen” has so skillfully 
been related by two of the children. It is impossible to read 
the story of this perfect partnership and of Mrs. Gilbreth’s 
valiant continuation of her Cokeuile work after his death, with- 
out realizing that both partners had inquiring, energetic, and 
constructive minds to an unusual degree. 


i Not only engineers, but all who aspire to eminence in a profession, can 
if derive the highest inspiration from a study of the partnership of the Gil- 


The Autobiography of Mortimer E. Cooley, Dean of Engineer- 
ing, University of Michigan. This is the story of the country 
boy who wanted to go down to the sea in ships, but whose long 
and useful life was devoted to education, to the advancement of 
the engineering profession, and to public service. The chapters 
devoted to his teaching days at the University are of peculiar 
interest, for Cooley lived for sixty-three years continuously at 
Michigan, and saw the College of Engineering grow from crude . 
beginnings to the great institution it is today. His reflections 
and opinions on the engineer and the future also hold consider- 
able interest for the engineers of today. These memoirs, written 
when he was past eighty, reflect a breadth of experience achieved 
by few engineers $3.75 


' His zest for life is well reflected in the many anecdotes he tells and the 
salty character of his writings... . ‘aults he had, like all of us, but, as 
Samuel Johnson said of Oliver Goldsmith: “Let none of CY seca be 
remembered; he was a very great man” ........ Mechanical Engineering 


This book is of fascinating human interest, giving a vivid 
picture of William LeRoy Emamett. While Dr. Emmett is 
probably best known for his invention, design, and development 
of the mercury vapor-power system, he was also prominently 
identified with three other important phases of electrical develop- 
ment. These include the many types of apparatus and methods 
of distribution used extensively in the central station electric 
industry, the steam turbine electric apparatus, and the electrical 

ropulsion of ships. Dr. Emmett’s adventures as a young man, 

is life at the Naval Academy and at sea, and the tasks which 
engaged his attention during his long and active career combine bi 
to make his autobiography a truly dramatic story. $3.50 


20% Discount to ASME Members 


ALL THREE VOLUMES ARE AVAILABLE IN THE ASME SUBSCRIPTION EDITION BINDING 
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thinks 
for itself! - 


It’s uncanny the way this DeVlieg JIGMIL handles the 
most complex boring and milling operations automati- 
cally, simply by pushing a button on the control panel. 


For example — by simple push button control, the work- 
piece is positioned both horizontally and vertically, and 
holes are automatically spaced and bored to exact toler- 
ances. A unique index table allows machining of parts 
from four sides without rechucking. A power tool lock 
permits locking or releasing cutting tools in a few seconds. 


Howell engineers worked closely with this manufacturer 
to make sure each of the five Howell motors fitted its job 
exactly. The three 2-speed and two single-speed Howell 
motors make a vital contribution to the remarkable 
efficiency of this machine. 


Howell will supply the same high degree of engineering 
skill and experience to your problems. You are assured of 
quality motors designed for your specific requirements, 
built to stand up under the heaviest production loads. 
May we handle your electric motor needs? 


OWELL 
VOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
-Brecision-built industrial motors since 
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STUDENT MEMBERS 


OF THE ASME 


you can gel— 
A LITTLE CASH! 
A LITTLE FUN! 


A LITTLE FAME! 
HERE’S HOW 


ERE’S your opportunity to get thet for which 


you have lacked the wherewithal. There's just deve ater : 
one catch — you will have to work for it! If you —smeduate 


quit easily — don't read any further. Perhaps a little 
extra work on your thesis will do the trick. 


An engraved certificate signed by the 
President and Secretary of the Society 
will accompany each award. 


Students should consult the Honorary 
Chairman regarding the rules for these 
awards. Only papers by single authors 
will be considered. 


Each student must submit his paper 
to the Vice President of the Region 
in which his Student Branch is 
located not later than June 1, 1952 
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LET TAYLOR HANDLE YOUR FLOW PROBLEMS 


PRIMARY ELEMENTS 


4 Orifice Plate. 


Taylor 
Pre-Calibrated Orifice Element 


Taylor Pitot-Venturi » 


v 


(1) Thin and thick type Orifice Plates from 2 
to 24” in all standard materials. (2) Pre-Caii- 
brated Orifice Assembly for high-accuracy with 
pipe sizes less than 2’ are a “Specialty of the 
House” with Taylor. (3) The new and exclu- 
sive Taylor Pitot-Venturi Flow Element which 
produces greater differential with practically 
no pressure loss—7 to 10 times greater than by 
the conventional Pitot Tube. (4) Also standard 
Venturi Tubes. (5) Flow Nozzles from 3 to 14” 
in all standard materials. 


© FOR MEASUREMENT 


A 
Taylor Aneroid Manometer 
4 New Teylor Mercury Manometer 


(1) New Taylor high-accuracy Mercury Mano- 
meter which features Teflon bearings, high 
energy output, submerged check valves, 4 of 
1% accuracy, an adjustable leakless damping 
unit, and interchangeable range tubes for con- 
tinuous ranges from 10 to 533 inches of water. 
(2) Taylor Aneroid (Mercury-less) Mano- 
meter, available in All-316 Stainless Steel or 
Cast Steel, accurately measures flow of hard-to- 
handle corrosive materials. No mercury to re- 
place, no stuffing box. Sealing fluids or blow- 
back systems seldom needed. Long service. 
Easy cleaning. Easy range changes. Both Mano- 
meters available with Square Root Integrators. 


Controller 


A 
Fulscope* Recording Receiver *Trade-Mark 


4 Taylor Indicating Transmitter 


Taylor Remote Transmission Systems ac- 
curately, quickly, economically, and safely 
transmit rate of flow to conveniently located 
point. Transmitters can be indicators, record- 
ers or controllers. High accuracy —systems are 
calibrated to within 4 of 1% accuracy. High 
speed —only 2-second lag in 300 feet. Gives 
central control of widely distributed processes 
at one convenient point. Concentric dial trans- 
mitter with Mercury Manometer also available. 


© FOR CONTROL 


A Fulscope Recording Pneumatic-Set Flow Controller 


A Controller 
with internally mounted 
automatic-manual unit 


Indicating or recording controllers in single or double 
duty form, with adjustable sensitivity or automatic reset. 
Ratio Flow Controllers with two Manometers attached. 
Control point may be adjusted by any other Process vari- 
able. Pneumatic-set controllers whereby control point can 
be p ically adj d from any remote location. Inter- 
nally or externally mounted automatic to manual units. 


details, write for new Flow 
pane 98175, or ask your Taylor Field 
Engineer. He'll show you how Taylor In- 
strumentation can help you solve any flow 
problem. Taylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada. 


TAYLOR INSTRUMENTS 


MEAN ACCURACY FIRST 
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IN QUALITY PRODUCTS EVERYWHERE... 


GUARDIAN 


Series 345 D.C. Reloy 
As real as rockets, guided missiles and supersonic jets are the Guardian _—_Hermetically Sealed or 


Controls that set them off and direct their flight. Guardian relays— 
stepping switches—contactor units—solenoids—multi-contact switches 


are the basic components of communications, bombing and firing equip- 
ment, of control stick switches, control wheels and myriad Guardian 
developments for the military. Certain basic Guardian control com- 


= 


ponents are still available for peacetime products. Write. A.N. Connector Plug 


Hermetic Seal Container 


AN-3324-1 D.C. Series 595 D.C. Series 610 A.C.—615 D.C. Series 695 D.C. 
Get Guardian's New HERMETICALLY SEALED RELAY CATALOG Now! 


GUARDIAN @ELECTRIC 


11644A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE OF RELAYS SERVING AMERICAN tHOUSTRY 


104 - January, 1952 MecHanicat ENGINEERING 


: 
4 
a 
} 
q 
- 
4 
f 
= 
| 
4 
AN-3320-1 D.C. 


Tips on Getting the Best Service from your Fans 


ISOLATE FAN AND MoToR NOISE 


(arraceen at ractony) 


Anti- Vipration Paos ® 
» 


2. With rubber insulation 


base 


Another place to isolate any vibration or noise is~ 
at the fan base. At right, is shown the Buffalo 
Silent Floating Fan base adaptable to any arrange- 
ment of Buffalo Limit-Load Fan. Adjustable 
anti-vibration pads effectively insulate the fan 
from the foundation, as far as noise is concerned. 
Buffalo Limit-Load Fans are extremely quiet to 
start with, since all wheels are dynamically bal- 
anced at the factory for vibrationless operation. 
Also, Buffalo backward double curved blades, 
special scroll housing shape and inlet guide 
vanes further reduce noise. 


3. Resilient-mounted motors 


Where fans are direct-connected to the motor, 

there is more opportunity for vibration to be 

transmitted from motor to fan and vice versa. 

In all Buffalo disk fans like this BREEZO Fan 

shown, the motors are resilient-mounted and the 
wheels in balance. For further 
information on the question of 
fan or system noise, the “Buffalo” 
engineering staff will be happy 
to assist you. 


“Buffalo” Breego Gan 
One of a complete line of pro- 


peller fans for low-cost local 
ventilation. 


BUFFALO 


148 MORTIMER ST. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR 


FORCED DRAFT 


AIR WASHING 
COOLING 


For 
Founpation Bouts - 


TEMPERING 
HEATING 


FROM THE SYSTEM 


1. With canvas duct-to-fan 
connections— 


Today’s correctly designed fan is a quiet running fan. 
However, any noise or vibration in the fan or motor 
can be transmitted throughout the ducts. Canvas or 
other flexible connecting material can isolate much of 
the noise at its source. 
B - Fan Base 
Te 
- Moror Base 

Ant) Pane 

Aowsteo Fao 

Cust 


“Buffalo” Limit-Load Gan 


With silent, floating base. Sizes available from 
600 to $00,000 cfm. WRITE FOR 
BULLETIN 3737. 


FIRST 
FOR FANS 


COMPANY 


BUFFALO, N. Y. 
Sales Representatives in all Principal Cities 


INDUCED DRAFT EXHAUSTING 
PRESSURE BLOWING 
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Compilation of the 


1953 ASME Mechanical Catalog 


is now underway 


ASME: 
CATALOG 


AND DIRECTORY 


Does your firm make a product which should be cataloged 
in the ASME Catalog? 


Are your competitors represented 
in the ASME Catalog? 


Js your Company represented? 


Jf not. should they not be 
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COCHRANE CORPORATION .- 
ta Canada: Canadian General Electric Co., Ltd., Toronto « In Mexico: Babcock & Wilcox de Mexico, S. A., Mexico City + In Europe: Recuperation Thermique & Epuration, Paris 


C CH 


Operators of Hot Lime-Soda 
and Hot Lime-Soda-Phosphateg 


The installation at 
the right shows a 
Cochrane Hot Lime- 
Zeolite Softener in a 
paper mill in the 


Northwest. The Zeo- 
lite Softeners are 
mounted on and sup- 
ported by the filters 
inordertosave space. 


4 


The introduction of Cochrane Hot Lime-Hot 
Zeolite Softeners presents an exceptional oppor- 
tunity for increased capacity, with surprising 
savings in cost, to operators of conventional Hot 
Process Softeners who may be faced with expan- 
sion problems suddenly thrust upon them by 
today’s production requirements. The conversion 
to Hot Lime-Hot Zeolite can be accomplisked, in 
the case of Hot Lime-Soda Softeners by merely 
adding another settling tank to the existing settling 
3142 


ond 
TROLITE WATER SOFTENERS 


PROCESS WATER SOFTENERS ond 


tank, adding more filters, followed by a booster 
pump station discharging through a battery of 
Zeolite Softeners. In the case of two-stage softeners, 
the Hot Phosphate Tank is eliminated or may be 
used to double the first stage lime tank's capa- 
city. More filters and a battery of Hot Zeolite units 
are added. 

Cochrane Hot Lime -Zeolite Softeners are 
being installed in many expanding industries in 
all parts of the country. 
17th St. 


waite 


Philadelphia 32, Pa. 
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Hydraulic Presses— 

Bulletins 130-34-35 
These Hannifin Catalogs should be a 
“must” in every machine tool file. Contain 
complete engineering data and specifica- 
tion tables on 75 standard models of 
forcing, straightening, forming, bending, 
and moulding presses. 1 to 150 tons. 


“Hy-Power” Hydraulics— 
Bulletin 150 


Fully explains the high-pressure 
“Hy-Power” Generator and the many ways 


HANNIFIN HELPS 


EVERY DESIGN AXD TOOLING 
ENGINEER SHOULD HAVE THESE 
| HELPFUL HANNIFIN BULLETINS 


Air-Operated Presses— 

Bulletins 2500-51-52 

Hannifin Air-Operated Presses for many 
assembly operations including staking, 
punching, press-fitting and light forming, 
and riveting. 59 different models—'2 to 18 
tons for bench of floor mounting. Hand, 
foot or push-button controls. 


7 “Air Warden" Pressure 
Regulators, Filters, Lubricators 
—Bulletins 1005-8-9-10 
Pressure Regulators—primary pressures to 
150 p.s.i. Reduced pressure—5 to 125 p.s.i. 


ee” Tools for fast, Filters and lubricators—for pressures to Als Cylinders 
ow-cost riveting, punching, pressing, 150 p.s.i. C its. The fi 
or stationary units in capacities from 5 to FA 
100 tons (more in multiple). 
NATION-WIDE 
a Hydraulic Cylinders— HANNIFIN SERVICE ™ 
Bulletin 110 Hannifin factory-trained field engineers “Ale Werden” 
I's easy to get the right cylinder for even recommends: 
= cial specifications. Consultation is part of 
Cylinders. 12 standard bore diameters, 1 ‘ 
to 8”. 11 standard mounting styles. More —— 
than 65 mounting combinations. a 
GET HAMNNIFIN BULLETINS WITH ENGINEERING 
4 Air Cylinders— DATA, SPECIFICATIONS AND DIMENSIONS / 
A complete catalog on Hannifin Pneumatic § 
Cylinders with a wide range of mounting ! 1 2 3 a 5 6 7 
styles—many combination ings—12 , 
sizes—any length stroke—1” to 16" bore— heck 
plain or cushioned types. Engineering data, 4 DETACH AND MAIL 
design and construction features. A handy 
reference. HANNIFIN CORPORATION 
t 1139S. KILBOURN AVE., CHICAGO 24, ILL. 
t Please send Bulletins I have checked. 
Hannifin makes all types of control valves des 
type. Quick delivery. t 
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SCALING 


RESISTANCE 


EVALUATED AT 


HIGH 


TEMPERATURES 


High-Temperature Corrosion 
Often Is the Main Factor in Metal Failure 


Learning why metals fail at high tem- 
peratures — determining the actual 
cause of damage and suggesting as a 
remedy a more suitable material—these 
are the jobs of Inco High-Tempera- 
ture Engineers, who are getting in- 
formation on such problems for the 
use of industry. 


Inco laboratories in Bayonne, N. J., 
and Huntington, West Va., have use- 
ful data on the properties of metals at 
elevated temperatures. This informa- 
tion comes from tests made to deter- 
mine the creep strength, stress-rupture, 
and other properties of materials at 
temperatures in some cases up to 
2100°F. 


Industrial experiences at high tem- 
peratures indicate that it is unwise to 
predict high-temperature performance 
on the basis of room-temperature prop- 
erties or short-time high-temperature 
tests. Other methods have been de- 
veloped that provide more accurate 
measures for judging materials. 


The machine pictured above was espe- 
cially designed by INCo Engineers for 
determining the effect of cyclic heating 
and cooling on sheet metals while ex- 

to oxidizing conditions. INCO 
High-Temperature research likewise 
covers damage by other corrosive at- 
mospheres. Through work with this 
and other types of equipment INCO 
Engineers study the reasons for failure 
of alloys at high temperatures. 


Due to the volume changes accom- 


panying its formation, an oxide film 
formed at high temperatures on the 
surface of a metal or alloy is usually 
under compressive stress. Contraction 
stresses developed when the underly- 
ing metal is cooled further aggravate 
this situation — and with many alloys 
may cause rupturing of the normally 
protective oxide. 


Among the factors which influence the 
resistance to oxidation, the physical 
characteristics of the formed scale are 
of importance. The sketches show how 
these characteristics may cause the 
breakdown of the scale and thus in- 
crease the rate of oxidation. 


Blistering may occur in oxide layers 
having good elasticity but poor ad- 
herence to the metal surface. 


Shear cracking on the other hand will 
be found in oxides that are adherent 
but relatively brittle. 


Flaking or spalling results when the 
oxide is both brittle and non-adherent. 


As the scale peels away from the metal, 
it exposes a fresh area to further attack. 
A point of importance is that the loss 
of the oxide causes a progressive loss 
in — section—useful load-carrying 
metal. 


In high-temperature applications em- 
ploying sheet or strip, the necessity of 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5,N. Y. 
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Oxide Scale Breakdown by: 


BLISTERING 
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SHEAR CRACKING 
FLAKING OR SPALLING 


obtaining maximum resistance to this 
form of destruction by selection of a 
suitable heat-resisting alloy is of great- 
est importance. 


If high-temperature alloy performance 
is a problem to you, whether in pres- 
ent activities or in new projects, INCO 
High-Temperature Engineers will do 
their best to be of help to you. Let them 
send you the High-Temperature W ork 
Sheet ...it is a biz aid in explaining 
your situation fully. Then see if INCO 
Engineers cannot help solve your difh- 


Ity. 
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product 


TRU-LAY 
PUSHIN. 


CONTROLS 


SOLID...as a rod 
FLEXIBLE...asa 
wire rope 


for Continuous 
or Intermittent Transmission 


Tru-Lay Push-Pulls 

snake around ‘obstructions. 

Provide positive remote action. 
Operate while flexing, as on 
shakers. Few or many bends. 
Short or long distances. 
Ruggedly constructed for years 
of service. Capacities up to 
1000 pounds input. 


CLUTCHES 


R POWER TRANSMISSION 
= your designers’ know-how + 


ow quarter century of clutch expe. 


ow 

rience can help make your power 
designing and specitying job eawer, tase 
to consult ROCKFORD engineers heely They 


of machines 
plication of ROCKFORD = 


ROCKFORD 


ips 


\ FZ 


/TRU-LAY 
PUSAN. 


CONTROLS 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601 Stephenson Bidg., Detroit 2 
2475 Porter St., Los Angeles 21 « Bridgeport, 
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OPEN STEEL FLOORING 

If you are planning a new building, or of modern- 

izing old walking surfaces indoors or out, — 
the 


into the advantages of open steel flooring 
versatile flooring ... now! New catalog illustrates 


and describes wide range of modern applications, 
its safety features, strength, simplicity of instal- 


lation and maintenance. 
for a copy. 


write today 
OPEN STEEL FLOORING INSTITUTE, INC. 
2311 € First National Bank Building 
Pittsburgh 22, Pa. 


MEMBERS 
These Manufacturers assure top quolity engineered grating. 
STANDARD SPRING CO. 


Pittsbur, Gary, indiana 
HENDRICK MANUPACTURNG co. BATES CC CO., INC. 


Carbondale, Pa. 
IRVING SUBWAY GRATING CO., INC. THE "COMPANY 
City, N.Y. urgh, Pi 
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LOCHTITE 


TAKE A LOOK AROUND .. . see how many 

top designers, engineers, architects and drafts- 
men now use CASTELL 
Locxtire push-button au- 
tomatic drawing pencil. 
They wouldn't do without 
it, because— & 


The one-hand 
clutch operation 
of LockTITE 
avoids touching 
the lead, smear- 
ing fingers or 
drawing. 


ER CASTELL 


z Exclusive collet supports lead in 
a bulldog grip, prevents it slipping 
back in holder, ends point-break- 
ing under heavy pressure. 


Clean, balanced, sturdy and effi. 
cient for every type of drawing, 
sketching, rendering or coloring. 


Once you try Casrett Locktite, it will be 
a “must” for ag work. Get it from your 
Drawing Supply Dealer today. 


y 
Anerican zone: 2H 


wherever vou find 


MODERN DESIGNING. 


‘Ul find ash Button 


CASTELL OGKTITE HOLDER 


‘CASTELL IMPORTED LEAD. 


Caste.t Imported Drawing Lead, the tool of 
genius! A range of 18 superlative degrees, 7B to 
9H. Tones as black as night . . . as delicate as 


dawn .. . positive uniform grading guaranteed 
... Strong and smooth. Castett—world’s stand- 
ard Refill Drawing Lead. Ask for Castect 9030. 


Reproduces more cleaner, sharper prints 


an any other drawing lead. 


A.W.Faber Lead also available in 

colors: Red, Blue, Green, Yellow, 

Carmine Red, Orange, White and 
Silver. 


Keep your in-plant traffic accidents to a minimum 
by enforcing the recommendations of the 


SAFETY CODE FOR 
INDUSTRIAL POWER TRUCKS 


This Code covers the construction and design features of 
the driver-ride and driver-lead industrial power trucks, 
accident prevention guards and guarding devices, and use 
of mechanized equipment in hazardous locations. It pro- 
vides general safety regulations for trucks and it supplies 
35 safety rules for truck operators. 


(B56.1—1950) 85¢. 20% discount to ASME members. 


If purchesed in quantities: 


$17.00 for 25 copies 
$31.87 for 50 
$59.50 for 100 ° 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


29 W. 39th Street New York 18, N. Y. 
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Profusely illustrated. This absorbing introduction to the 
subject of Axonometric Drawing with standards and tem- 
plates, is yours. Simply mail this coupon today. 


JOHN R. CASSELL CO., INC. 
110 West 42nd Street, New York 18, N. Y. 


Please send me your FREE booklet of Axonometric Drawing. 
Address. 
Individual 
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Permanent magnets inside pulley cause tramp 
metal to cling to beit as coal feeds by and drops 
off. After belt passes underside of magnetized 
pulley, tramp metal drops into separate bin. 


for 


tramp metal 


Metallic scrap in coal has long played serious 
havoc in furnace machinery— industrial or home. 
But, thanks to this new Homer Permanent Magnet 
Separator Pulley for coal conveyors, all harmful 
tramp metal can now be removed while loading for 
shipment. 


Here, as in so much of padustey’ s hard working 
equipment, you'll find Shafer ConCaVex Pillow 
Blocks on the job . . . minimizing friction, 
reducing power consumption, compensating for 
misalignments, providing reserve load and shock 
capacities and protection against the ravages of 
extreme weather, dust and dirt conditions that are 
part-and-parcel of coal processing operations. 
Shafer ConCaVex bearing 
units (famous for a third of 
a century) are available in 
a full range of ty and 
sizes that cover hundreds of 
industrial requirements— 
and probably yours. Write 
for Industrial Bearing 
Catalog No. 51. 


Single row, double row, red end 
fer all control 
mechanisms—fer all types 


of air-borne croft. 
Becring Catalog 
Ne. 50 


SHAFER BEARING 


CORPORATION 
801 BURLINGTON AVE. 
DOWNERS GROVE, ILLINOIS 


Fundamentals 
of Automatic 


Control 
By G. H. FARRINGTON, Iiford, Led. 


Covers principles behind 2// forms and 
applications of automatic 

tocluding bot both process control and 
mechanisms 


Consult the compact book for an 
understanding of what automatic 
control can do in your field 


This is the first book to include 
a treatment of distributed param- 
eters in automatic control. The 
author develops information on 
differential equations and a-c cir- 
cuit theory as it is needed, and 

ives many examples showing 
theoretical analysis can be 


applied to practical problems 
1951 285 pages $5.00 


Write fer vous Please 
copy. 


JOHN WILEY & SONS, INC. 
Dept. ME-152 
440 Fourth Ave., New York 16, N. Y. 


SOLE 


NEW HIGH PRESSURE 


ID 
VALVES 


@ Rugged compact con- 
struction 

@ 3000 P.S.1. operating 
pressure 

@ Continuous duty 
Poppet design elimi- 

nates leakage 

@ May be mounted in 
any position 


Now available in 110-220 volt 


e 60 Cycle A.C. Current 
Waterman High Pressure Solenoid Valves are inexpensive 
compact units designed for continuous duty in 

systems where pressures are as high as 3000 P.S.I. Poppet 
type construction gives positive sealing inst internal 
leakage. Impregnated oil resistant coils make these valves 
suitable for mounting in oil reservoirs. In many cases this 
feature eliminates costly piping and makes ible the con- 
struction of smaller more compact hydraulic power units. 
Available in 34" pipe size. Electrical requirements are 110 
volt — 60 cycle A.C. current. 


West Coast: H. 918 No. Kenilworth Ave. 


Calif. 
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You SAVE TIME & MONEY 
by using AMB BRONZE CASTINGS 


Good sound castings 
becovee (1 mean minimum re- 
jects, and the saving of ‘time and money 
wasted in useless finishing and assembly 
work. 
( 2) Real accuracy, means closeness to de- 
signs and specifications; therefore, 
Jess machinery and finishing costs. 
(3) Quick and courteous Service means 
Jess follow-up time and annoyance 
on customers’ part—and of course, more 
prompt deliveries to our customers’ cus- 
tomers. 
Proof of AMB Quality and Service may 
be readily obtained from our customers. 


Note: Our new, flat opening, fexidie- | 
“Reference Book on Bronze ft 


AMERICAN MANGANESE BRONZE BUILDS SPECIAL 
cig TO YOUR BLUEPRINTS 


SIMPLICI T You'll never have occasion to compromise 
plans by fitting them to “off-the-shelf” bearings 
oe ' . e when you call on Aetna. Aetna will engineer and 
of DESIGN... ; ain mass-produce special bearings or precision parts to 
mone — | fit your designs—to your exact physical require- 
| ments— under strictest laboratory control . . . and at 
surprisingly moderate cost. 

Our experience has been so extensive in producing 
special bearings and parts, from either customer or 
our own designs, and our variety of tools and dies so 
voluminous, that your specials can usually be set-up 
for manufacture without extra tooling cost. 


For Moving 
. . Write today. Just state your problem, send your 
Pipe Lines prints, or ask that a near-by representative drop in. 
} No obligation. 
AETNA BALL AND ROLLER BEARING COMPANY 
4600 SCHUBERT AVENUE + CHICAGO 39, ILLINOIS 


For safe, unrestricted flow, Flexo Joints offer the strength 
of pipe plus the flexibility of hose — to convey fivids 
through movable pipe lines or to equipment while in 
motion. Just four simple parts, completely enclosed—no 
springs—no small or loose parts . . . long wear—low 
maintenance. Four styles—standard pipe sizes /" to 3”. 


Write for complete information. 


FLEXO SUPPLY CO., Inc. 


4652 Page Bivd. St. Louis 13, Mo. EQUIPPED FOR SIZES 
in Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont. FROM %" LD. TO 38” OD. 
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q STEAM TRAPPING 


When steam heated equipment 
is too far away to permit returning 
the condensate to the boiler, ordi- 


nary steam traps cause much waste 
by discharging condensate at high 
temperature. 

If equipment is out-doors, there 
is the further problem of prevent- 
ing freeze-ups in winter. 

Meet both problems with... 


SARCO 


LIQUID EXPANSION 
STEAM TRAPS 
No. 871 


This trap discharges con- 
densate to atmosphere below 
212°F 
Pressure (to 350 
cold, its large discharg 
is wide open, — it cannot 
freeze. 


Write for Bulletin 258 for full information. 


SARCO COMPANY, INC. 


A R Empire State Bidg., NewYork I, NLY. 


SAVES STEAM CANADA, (40, TORONTO 5, ONTARIO 


Here are a few of the many Smooth-On repairs for plant, 
shop, and home found in this pocket-sized handbook: 


® Sealing cracks and leaks in pumps, heaters, apparatus» 


iping 
e Peeing loose parts of apparatus, fixtures, tools. 
® Stopping leaks in basement walls. 
® Repairing cracked concrete floors. 
Write for your free copy of the Smooth-On repair handbook 
today. The simple directions and clear pictures will help you 
to make hundreds of time-saving, money-saving repairs. 


ONE OF THE TEN SMOOTH-ON REPAIR CEMENTS 


Smooth-On No. 1, used on iron, steel, brass, and other 
metals, is a ry hardening repair cement that comes 
in 7 oz., 1 Ib., $ Ib., 20 Ib., 100 Ib. and larger sizes. 
If your supply house hasn't it, write us. 


SMOOTH‘ON 


Ssmocth-On Co., Dept. 64,570 Commusipaw Ave., Jersey City 4,024 
: Please send me FREE Repair Handbook. 


Adds 50% 
to Safe Top 
Speeds of 


FLEXIBLE 
COUPLINGS 


A new multiple leaf spring holds the 
collar in place—enables this Lovejoy 
Coupling to withstand considerably higher 
speeds with complete safety. Free-Moat- 
ing load cushions suspended between 
heavy metal jaws—no metal-to-metal 
power transmission. Instant adjustment 
for shock, vibration, surge, backlash and 
misalignment. No lubrication needed. 
Cushions available for every 
...'/6to 2500 h.p. 


WRITE TODAY FOR COMPLETE CATALOG 
AND QUICK-FINDING SELECTOR CHARTS. 


LOVEJOY FLEXIBLE COUPLING CO. 


5032 W. Lake Street Chicago 44, Illinois 
Also Mfrs. Lovejoy Universal Joints and Lovejoy Variable Speed Transmissions 
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Actuated by an electrical impulse . . . operates 
on the output of a scaler, photo tube, limit 
switch or any similar device. Records counts 
with relation to time and quantity on a roll 
of tape . . . automatically resets to zero. 


In Radioactive Research, it saves precious man 
hours and results in greater economy 4 
efficiency. 


In | , it maintains a permanent record 
automatically, recording production and time 
each hour. 


Whatever your counting our Engi- 
neering Department can adapt these Recorders 
to meet your particular need. 


Write for interesting 
Booklet SC 23 


STREETER-AMET COMPANY 


410) RAVENSWOOD AVENUE CHICAGO 13, ILLING@™S 


WEIGHT RECORDERS-HI- SPEED COUNTERS 
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December, 1951 CARD INDEX Vol. 73, No. 12 

Relating Industrial Research to the Company, W. H_ Kliever 

New Precision Barometer and Barography, C. A. Heiland 

Short Cuts in Pilot-Plant Engineering, J. S. Rearick 

Physical and Mechanical Properties of Cast Iron, W. L. Collins 

Lubrication— Bearing Problems in Aircraft Gas Turbines, E M 
Phillips 

Wanted— Engineers, W. F. Thompson 

The Engineer and the American Way of Life, J]. C Brown 

Service, Motivation, and Support, H. S. Rogers 

On Resolving Conflicts, H. A. Shepard 

Editorial 

Briefing the Record 

ASME Technical Digest 

Contents of ASME Transactions 

Comments on Papers 

Reviews of Books 

ASME Boiler Code 

Engineering Profession News, Notes 

ASME News 

Junior Forum 

Engineering Society Personnel Service 


RAM JET and TURBO JET 
POWER CONTROL ENGINEERS 


Opportunity for graduate engineers with experience in 
the development and testing of aircraft engine control 
devices. Experience in servo mechanisms, automatic 
control systems and allied instrumentation is desired. 
Position offers opportunity for the application of elec- 
tronic circuit theory to the design of hydraulic and pneu- 
matic devices. Apply: 

NEW YORK: McGraw Hill Bide, NEW JERSEY: Main & Passaic Sts, 
Room 1313, 330 W. 42nd St. N'V.C. Wood-Ridge. N. J. Mon. thru. Fri. 
Mon. thru. Fri., 9 A.M. to 5 P.M 8:15 A.M. to 9:00 P.M. Set. 8:30 

A.M. to 4:30 P.M. 


WRIGHT AERONAUTICAL DIVISION 
CURTISS WRIGHT CORP. 
WOOD-RIDGE, NEW JERSEY 


Send a resumé if you cannot apply in person. 


PROFITS? 


i 
1 


PRECISION MOULDED PARTS 


In these days of critical shortages, wasted mate- 
rials and man-hours cost you more than ever. 
When assemblers waste time fumbling with off- 
size parts your costs shoot up. And when they must 
rework rejected assemblies because of faulty or 
cheaply made rubber parts your profits take a 
further beating. 

When LingEar builds quality mouldings to your 
drawings, there is no waste of time, motion, or 
parts! To you, this means 


© Fewer rejects 
~ Easier installations 
Maintenance of schedules 


So, if you require seals or odd-shaped parts of 
natural or synthetic rubbers, fluorethylene poly- 
mers, or silicones moulded to precision dimensions, 
consult LINEAR in the design stage. 


“PERFECTLY ENGINEERED PACKINGS” 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35. PA 
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Elliott specializes in Heavy Duty Flexible Shaft units for power 
take-off of truck and tractors, for operating pumps, compressors, 
winches, and similar units @ Elliott supplies Flexible Shafts to build- 
ers of Grinders, Sanders, Polishers, Concrete Vibrators and other 
portable tools for working in metals, plastics, wood and ceramics 
@ Elliott manufactures Cores with windings and materials to suit 
every particular requirement, using the best grades of Full Music 
wire, Stainless Steel wire, or High Carbon wire . . . to fit the job. 


Bring your Power Transmission Problems to ‘as 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard 
accessories which are best suited to your par- 
ticular type of work. Inquiries are held in con- 
fidence, and this service is your without 
obligation. 


Ask for 
Circular 207 


352 PROSPECT AVENUE, BINGHAMTON, N. Y. 


BINDERS FOR ASME LITERATURE 


By making use of the following types of binders you will be able to keep your 
ASME Standards, Codes, Transactions and Technical Papers in handy form. 


FOR TRANSACTIONS AND 
TECHNICAL PAPERS 


THREE RING BINDER 

Size, « 11'/9", Capacity—2". This binder 

has a rounded metal back, opening boosters, 

and stiff cover $2.50 

PRONG BINDER 

Size, Capacity—1". This flex- 

ible backed, stiff covered binder is equipped 

with flexible prongs which are held against the 

book or sheet by means of two metal slides. 
$1.75 


FOR STANDARDS AND 
POWER TEST CODES 


A specially designed binder which gives every 
advantage of a bound book together with the 
added convenience which comes from the ability 
to insert, remove, and transpose sections of the 
contents instantly. Its 25 flexible steel rods 
can be easily slipped out or under top and bot- 
tom metal lips. Size 11'/s", Capacity 

21/4” $3.25 


FOR BOILER CONSTRUCTION 
CODES 
Except for size-—6” « and capacity—3", 
this binder is identical with that provided for 
Standards. $2.75 


BOILER CODE 
INTERPRETATIONS 
For this material a three-ring binder is avail- 
able in 5'/s” « 8” size, with a one inch capacity. 
$2.00 


Binders are issued in attractive durable cloth, and each bear an indentifying imprint in gold. 


20% discount to ASME Members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 29 WEST 38TH STREET, NEW YORK 18, WN. Y. 


ME-1-52 
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OPPORTUNITIES 


RAT CAL ENGINEER 
hee wo of ASME, Sewn woot to ine ANALYTICAL 


Minimum insertion cherge, 5 line basis. Display Adver 
tisements carried in single column units of multiples of one E 
inch et fet rate of $28 per inch per insertion. Copy 
must a fe later then the 10th of the month 

date 


STRESS ANALYST 
GROUP LEADER DESIGN ENGINEERS WANTED 


Engineers with five years’ or more 
design experience in the automotive 
field, particularly with motor trucks 
lems encountered in the design and de- or industrial lift trucks. In reply please 
give complete educational background 
and details of work performed for past 
employers. Location Pacific North- 
west. 


Address CA-3753, % “Mechanical Engineering.” 726, 221 W 41 St. NY 18, NY. 


Development 
Engineers 


tion located in the New York Metropoli- 
tan area has been closely concerngd with 
engineering problems in the fields of power 
& chemistry. 


With Several Years Design Experience 
or Advanced Degrees 


ege, 
salery. Personal interview arranged at 
convenience. Box ME 727, 291 for Permanent Positions with 


your 
W 41 St., NY 18, NY. IB 


TRADE MARK 


Endicott, N. Y. Poughkeepsie, N. Y. 


Fields of Electronics, Circuitry, 
MECHANICAL Mechanisms and Micro-Waves 
ENGINEERS Excellent working and living conditions, good 


salaries, exceptional employee benefits. 
Unusual and challenging op- Write, giving full details, including education 
portunities in engineering re- and experience to: Mr. R. H. Austin, Personnel 
arch and development with a Director, International Business Machines, 
— P 1765 North Street, Endicott, N. Y 
major petroleum company. 
Graduate study or experience INTERVIEWS ARRANGED IN YOUR CITY 
in intcrnal combustion design 
and construction desirable. 
Replies, outlining personal 
qualifications including age, 
education, experience, refer- 
ences and salary desired, should 


be directed to: READ the CLASSIFIED ADVERTISEMENTS 


CARTED, % appearing in this section each month. 
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Positions Open —-Positions 
Wanted t, Material, 
ia ete. Wanted and For Sale ee: 
cae Answers to box number advertisements should be addressed to given box number, care of “Mechanical Engineering,” 29 West 39th St., New York 18, N. Y. ee 
POSITIONS OPEN 
plication inematical physics end 
edvanced principles of Auid mechanics, 
thermodynamics, serodynamics, o stress 
analysis to engineering problems arising in 
— the design end development of rocket a 
Minimum of 3 yean' experience in re- 
search into phases of physical phenomene 
ae. as related to rocket engines. wae 
BENEFIT PROGRAM 
WRITE FULL DETAILS 
including ege, education, experience and 
mics, eerodynamics, and stress anely- | selary requirements. Personal interview 
sis to. engineering problems concerned Gon 
+ with the design and development of a 
Rocket Engines. 
‘ig Ye 
ae 
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ROCKET 
ENGINEERS 


METROPOLITAN 
NEW YORK AREA 


EXTREMELY 
CHALLENGING 
POSITIONS 


FOR SR ENGINEERS 

with 2-6 years’ experience on research or 
development of High Performance Rocket 
Engines 


DUTIES INVOLVE; either mechanical 
design, research, testing, of stress analysis 


EXCELLENT COMPENSATION 
Send complete resumé for personal inter- 


view amenged your convenience. 
Box ME 725, 221 W 41 St., NY. 18, NY. 


MECHANICAL ENGINEERS 


Permanent positions with excellent 
opportunities in New York office for 
graduate mechanical engineers with two 
to four years’ experience in industrial, 
chemical or oil refining company. Posi- 
tion will involve diversified activities in 
the following 


Plant Utility Layout and Design 
Power Plant Layout and Design 
Process and Utility Piping 
Process Equipment Layout 

Plant Maintenance 

Material Handling and Packaging 


Submit resumé including education, 
experience, personal history and salary 
expected. All applications will be kept 
confidential and considered promptly. 


JEFFERSON CHEMICAL 
COMPANY, INC. 


711 Fifth Ave., New York 22, N. Y. 


Permanent Positions Open to 


ENGINEERS 


. . after training at full-time pay . . . as 
Consultants in 
Fire Protection Engineering 
to top U. S. and Canadian industry. 
Usual pension and other benefits. Ex- 
cellent opportunities; fast-growing en- 
gineering organization. 
Write complete qualifications. 


Address CA-3648, % “Mechanical Engineering.” 


Wanted: Experienced Power Station Engineer 
Position: Assistant to Manager of Power 
Production with administrative responsi- 
bility of operating central stations totaling 
approximately 800, 
tion: Pennsylvania. 

Advancement: Excellent for growth on job 
and promotion in near future. 

Experience: 10 years’ minimum, with at least 
5 years in operation, maintenance or effi- 
ciency work in large modern steam-electric 
central station onstruction and design 
experience will be considered. 

Education: B.S. degree in Mechanical (pre- 
ferred} or Electrical Engineering from an 
accredited engineering college. 
je: 30-45 

Salary with lificati 

All applications will be eekmautedges. Please 


send personal record to: 
Address CA-3701, % “Mechanical Engineering.” 


DESIGN ENGINEERS 
LAYOUT DRAFTSMEN 


Mechanical-Structural 
Make Lifetime Careers in New Research 
& Development 


| A Far-Reaching 
| Basic Endeavor 


Because the ASME objectives are 


important . . . to engineering and to 


ding Company, Prime Contractor To In- 


Progressive, 
e Armed Services. | 


j dustry And To 
Carrier Deck Handl Heat Exch Steam 
& Gas Turbines, Compressors, =. and Special Machinery. 
6 Paid Holidays & Paid Vacations. In-Service 
Training. Regular Merit Increases. Life, Health & 

Disability Insurance. 


industrial progress ... they involve 


the active participation of leaders in 


engineering and leaders in industry. 


45 HOUR 5 DAY WEEK 
Premium Overtime Pay 


And because MECHANICAL 
ENGINEERING represents the 


most far-reaching endeavors of 


Do Interesting, Creative Work 
While Living In A 
Pleasant Community 


Becell Bleuei Awailebl, 


Through Our Personne! Dept. 


POWER | ; 
G E N E RA T oO R Ss L T D. that further industrial growth 


25 North Montgomery St., Trenton, N. J. 


such men, it has the serious in- 


terest of more than 35,000 engi- 


neers and executives who know 


depends on engineering progress. 
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More good news for Engineers 
in all fields... 


LOCKHEED CALIFORNIA 
RAISES ENGINEERS’ SALARIES 


Lockheed Aircraft Corporation announces substantial salary increases for engineers in recog- 
nition of the importance and excellence of their work on both military and commercial aircraft. 


The increases, now in effect, make Lockheed engineers among the highest paid in the aircraft 
industry. Engineers who join the Lockheed team will receive the benefits of these pay boosts. 


To Engineers with Families: 
Housing conditions are excel- 
lent in the Los Angeles area. 


1. A “bonus” every day in better living—just because you live in Southern _ More than 35,000 rental unit 
California, in an area where the climate is beyond compare. pe Aas ve : 


In addition to increased salaries, Lockheed also offers engineers: 


geles area. Huge tracts for 
home ownership are under 
construction now. 


Thousands 
2. A future that offers both security and advancement, helping of homes have been built since 
the last war. Lockheed coun- 


create planes for defense, planes for the world’s airlines in Lockheed’s selors help you get settled. 


long-range development program. 


Outstanding Retirement Plan 
* Vacations with pay * Low 
cost group life, health, acci- 
dent insurance ¢ Sick Leave 
with pay * Credit Union, for 
savings and low-cost financ- 
ing « Employees’ Recreation 
Clubs * Regular performance 
reviews, to give you every op- 
portunity for promotion + On- 
the-job training or special 
courses of instruction when 
needed. 


3. Better personal working conditions among men who have built a 
reputation for leadership in aviation. 


To engineers in non-aeronautical fields: Aircraft 
experience is not necessary. Lockheed takes your knowledge of 
engineering principles, your engineering experience, your 
aptitude and trains you for aeronautical work—at full pay. 


Openings: Send today for free illustrated brochure describing life and work 
Aerodynamicists Manufacturing Engineers at Lockheed in Southern California. Use this handy coupon. 


Manufacturing Research Mr. M. V. Mattson, Employment Manager, Dept. ME-1 


LOCKHEED Aircraft Corporation surtank. caiitornia 


Please send me your brochure describing life and work at 
Lockheed. 


A A 


Aircraft Design Engineers Engineers 

Aircraft Electrical and Radio Production Design 
Designers Engineers 

Airplane Specifications Senior Electronics Systems 
Engineers Engineers. M.S. or Ph.D. in 

Design Engineers Electrical Engineering 
Lockheed will train you to or Physics 


be an aircraft engineer. Full 
pay while training. 
Drawing Checkers 
Electronics Engineers 
Engineering Technical Writers 
Estimators — Plant Faciliti 
and Equipment 
Flight Manuals Engineers 
Machine and Equipment 
Design Engineers 


Stress Engineers and Analysts 
Tool Standards Engineers 
Weight Engineers 
Also... 
Technical Editor 
to write and review 
technical reports 
Sales Engineer 
with airline experience 
Recent Engineering Grad 
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OPPORTUNITIES 
FOR EXPERIENCED 
TECHNICAL PERSONNEL 


ATOMIC ENERGY 
INSTALLATIONS 


AT 


Oak Ridge National Laboratory 
Oak Ridge, Tennessee 


Oak Ridse, Tennessee and Paducah, 


ENGINEERS 
DESIGN - DRAFTING — chemical 


plants, structures, piping, valves, 
utilities, alterations. 

LABORATORY research and de- 
velopment. 

POWER —design, testing, construc- 
tion of large electrical power gen- 
eration and distribution installa- 
tions. 

MACHINE DESIGN— jigs, fixtures, 
gadgets, remote control equipment. 

PROCESS—chemical process and 
equipment design, vacuum or high- 
pressure systems, pilot plant and 
production operation. 

CONSTRUCTION—plant — design, 
specifications, sub-contractor liai- 
son. 

SAFETY — pressure vessel inspection 
and fire protection. 

NUCLEAR REACTORS—design, 
development, construction, testing. 

INSTRUMENTATION de- 
velopment and industrial application 
of electronic and pneumatic instru- 
ments. 

INDUSTRIAL AIR - CONDITION. 
ING AND REFRIGERATION. 


design of plants ystems. 


CHEMISTS, PHYSICISTS, 
METALLURGISTS 
Research, development, and produc- 


tion in nuclear technology, gaseous 
diffusion, and related fields. 


Minimum educational requirement— 
B.S. degree, or its equivalent. 

Salary commensurate with training 
and experience. 


Give experience, education, age, ref- 
erences, personal history, salary re- 
ceived and salary expected. 


Central Technical Persoanel Office 
Carbide and Carbon Chemicals Company 
a Division of 


UNION CARBIDE AND 
CARBON CORPORATION 


Post Office Box P 
Oak Ridge, Tennessee 


ATOMIC 
WEAPONS 
INSTALLATION 


NEEDS 
MECHANICAL 
ENGINEERS 


Bachelor's or ad d degree quoli- 
fied in one or more of the following fields: 


@ STRESS ANALYSIS 

® SHOCK AND VIBRATION 
® QUALITY CONTROL 

@ ELECTRONIC PACKAGING 
INSTRUMENTATION 

®@ ENVIRONMENTAL TESTING 
MECHANISMS 

HANDLING EQUIPMENT 


TECHNICAL WRITERS 


Experienced in preparation & publica- 
tion of standards, electronic & mechanical 


PHYSICISTS 
With background of pure physics. 

* 
STANDARDS ENGINEERS 
Experienced in writing specifications, in 
liaison work, in correlating design 

standards. 


information accepted 
Aircraft experience desirable. 


Professional Employment 
SANDIA CORPORATION} 


SANDIA BASE 
ALBUQUERQUE, N.M. 


engineers 


KEY POSITIONS 
AN IMPORTANT 
NEW FIELD 


at 


SYLVANIA 


f 


A leading name in the elec- 
tronics industry for over 
50 years, Sylvania now ex- 
pands iis research and de- 
velopment in new fields. 
This is a genuine oppor- 
tunity to do_ creative 
thinking and _ pioneering 
research on stimulating, 
original projects. 


MUST HAVE B.S. IN ME- 
CHANICAL ENGINEERING 
AND EXPERIENCE IN: 
EQUIPMENT COMPONENT 
DESIGN, AUTOMATIC EQUIP- 
MENT DESIGN, HIGH VAC- 
UUM DESIGN, MACHINE 
TOOL AND METAL STAMP- 
ING DESIGN. 


Liberal employee benefits 
Relocation allowance 


Please forward complete 
resumé including details 
of education and experience to: 


SYLVANIA 
ELECTRIC 


Manager of Personnel 
Dept. 100 
40-22 Lawrence St. 
Flushing, N. Y. 
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WANTED AT ONCE 


for 
LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 


by 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 
Columbus, Ohio 


Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of air- 
craft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program 
offers fine chance for establishing 
career in aircraft while aiding 
defense effort. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 


Please include summary of 
education and experience 
in reply te: 
ENGINEERING PERSONNEL 
OFFICE 


SECTION 4 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles International Airport 
Los Angeles 45, Calif. 


or 
Columbus 16, Ohio 


MECHANICAL ENGINEERING 


AC SPARK PLUG DIVISION 
OF GENERAL MOTORS 
CORPORATION 
PRECISION INSTRUMENT PLANT 


Positions now available for highest 

caliber personnel in the field of 

airborne automatic electro-me- 
chanical control equipment. 


MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
ELECTRONIC DESIGNERS 
MECHANICAL DESIGNERS 


New and expanding division of an 
established firm with 20 years of suc- 
cessful experience in the instrument field. 
Work involved deals with the manu- 
facture and development of highly com- 
plex equipment of the most advanced 
type. 
Write or Apply 
AC Spark Plug Division 
General Motors Corporation 
1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 


The M. W. KELLOGG Co. 


PIPING 
DESIGNER 


Excellent salary with considerable 
premium overtime is offered to a 
man with heavy experience in oil 
refinery or chemical plant piping. 
Duties involve design and layout 
work plus the coordination the 

of other designers end drafte- 
men. 


Excellent opportunity to assume 
additional responsibility in an 
organizati tablished over half 
a century ... known throughout 
the world for leadership in the de- 
sign and construction of oil re- 
fineries and chemical plants. 
Convenient New York City offices 
located near all local and commut- 
ing transportation facilities. 


Please write complete details pre- 
limi y to ial interview 


Mr. M. A. Coyne 


Broadway 
New York 7, N. Y. 


CHANCE VOUGHT AIRCRAFT has openings for qualified men 
as structural test engineers. Attractive openings for graduate engi- 
neers with three to five years’ experience in aircraft structures testing. 
These positions entail a knowledge of structures, aircraft materials 


and aircraft design. 


Test engineers will be responsible for major portions of planning 
and administering structural tests for Naval Aircraft Programs. 


Permanent positions in long-range projects. Housing readily 


available in Dallas area. 


Send resumé to ENGINEERING PERSONNEL SECTION 


CHANCE VOUGHT AIRCRAFT DIVISION 
UNITED AIRCRAFT CORPORATION 


P. O. Box 5907 @ Dallas, Texas 


TIME AND METHODS ENGINEER | 
We are looking for a young, high-grade graduate engi- 
peer with at least two years’ machine shop experience. 
Will set rates, handle » feeds and must be 
familiar with up-to-date por methods and techniques. 
This is stepping stone for future labor relations assign- 
ment. Not a defense position—location, Ohio. Must 
come to us with a first<lass record. In reply state ex- 
perience, education, and salary desired. 

Address CA-3779, care of “Mechanical Engineering.” 


We aced three young top-grade graduates for our general 
engineering staff. The work is or ioduserial 
plant assignments. These men wil 

tions and must have real ability for development. The 
Company is known oe the world for its fine per- 
soone! policies. It will 

opportunity stating age, education, 


MECHANICAL ENGINEERS 
train for staff posi- 


y you to investigate this 
and experience 
Address, CA-3780, care of “Mechanical Engineering” 
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ENGINEERS 


Special opportunities for YOU in 


coon: CALIFORNIA 


Convair (Consolidated Vultee Aircraft Corporation) is 
now accepting applications for these following positions 
in its modern, progressive Engineering Department. 


Design Engineers Weight Engineers 
Design Draftsmen Aerodynamics 
Electrical Draftsmen Engineers 


Electronics Engineers Test Engineers 
Microwave Engineers Thermodynamics 
Servo Engineers Engineers 


Aircraft Loftsmen Aircraft Linesmen 


WORKING FACTS: You get two holidays a week at 
Convair — overtime eee pe in 5-day week. Attractive 
solary ranges. An” “engi gi ing department . . . with 

t ‘ . and interesting, challeng- 
ing, essential, ered projects ‘of a wide variety including 
— commercial aircraft, military oircraft, missiles, engineering 
research and electronic develop it lent patent royalty 
arrangements. Top-notch retirement plan — better than-average 
life and health insurance. Complete progress-salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 


LIVING FACTS: San Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
Ideal climate — cool, clean, dry. Mountains, desert, México, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay — 
only hours or minutes away. It offers you a new way of Life... 
pleasant, refreshing, happy. 


if you qualify, you will receive generous travel allowances. 
SEND COUPON for free booklets and plete information. 


T. Brooks, Engineering Department 100 
4 f Convair, 3302 Pacific Hiway, San Diego, California a] 
Es Please send me FREE booklets describing the Convair 
Opportunity for me and my Convair Application Form. 


» My name __ 


4 Occupation 


Address 


City 


MECHANICAL ENGINEER 


experienced in Power opera- 
tions for modern, expanding 
chemical manufacturer in 
Ohio Valley, West Virginia 
panhandle. Two to three 
years’ experience preferred. 


Address CA-3764, “% “Mechanical Engineering 


MECHANICAL ENGINEERS WANTED 


Graduate Engineer, age about 35, for 
responsible position in Product Engineer- 
ing Department of prominent manufac- 
turer of pressure vessels and related 
equipment for the chemical, dairy, food, 
and beverage industries. Design experi- 
ence on similar equipment required. 


Graduate Engineers, recent, for design 
work in Product Engineering Depart- 
ment. 


Opportunities for advancement, and 
excellent program of employee benefits. 
Submit resumé of experience. 


Address CA-3774, “Mechanical Engineering.” 


MECHANICAL ENGINEER 
Young Man, 25-35: mechanical engi- 
neering background: experience in 


heating or air conditioning. Will work 
in design, research, development of 
warm air furnaces. Gas Gil Coal. 
Write W. H. Wuerdeman, The William- 
son Heater Company, 3093 Madison Rd., 
Cincinnati 9, Ohio. 


ENGINEERING 
SPECIALISTS 


UNUSUAL OPPORTUNITIES IN 
CONNECTION WITH DESIGN AND 
DEVELOPMENT OF WORLD'S 
LARGEST SUPERSONIC _ TEST 
FACILITIES. 


Transfers to Operational! Positions 
Available at Later Date as Construction 
Progresses. 


IMMEDIATE POSITIONS AVAIL- 
ABLE FOR AERONAUTICAL ENGI- 
NEERS OR PHYSICISTS WITH SOME 
BACKGROUND! IN TRANSONICS, 
SUPERSONICS, OR HYPERSONICS. 


Positions Also Available For Mechani- 
cal, Electrical, Structural, and Instru- 
mentation Engineers. 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 
Established 1928 
915 Olive Street, St. Lowis 1, Missouri 


122 - January, 1952 


MECHANICAL ENGINEERING 


| | 
e 
7 
q 
| 


CHICAGO MIDWAY 
LABORATURIES 


Long Range Research 
on the 


UNIVERSITY OF CHICAGO 
CAMPUS 


Qualified research men are 
needed in the fields of: 


INFRA RED 
MICROWAVES 


CHIEF MECHANICAL ENGINEER 


With advanced degree from accredited engineering college, preferably registered pro- 
fessional engineer, for new chemical plant being established in medium-sized city of 
Southeastern Ohio by prominent, progressive, well-established pharmaceutical manu- 


facturer. 


Must supervise new construction and maintenance of manufacturing buildings, steam 
generation and distribution of power and water, chemical sewerage collection and 
treatment. Must be experienced in general machine and welding shop practice. 
Refrigeration experience desirable. Should have about 10-15 years’ experience as plant 


engineer in chemical industry. Age to 45. 


Position is permanent and offers liberal retirement and insurance benefits. Salary 
$10,000 to $12,000 a year. Please send complete resumé. 


Address CA-3754, c/o “Mechanical Engineering.” 


BALLISTICS 


ELECTRONICS 


OPTICS 
TEST EQUIPMENT 
MACHINE DESIGN 
INSTRUMENT DESIGN 
SERVOMECHANISMS 
TELEMETERING 
SOLID STATE 


This laboratory is undertaking 
fundamental and appiied re- 
search on the problems of tac- 
tical air warfare. You will! 
work with top level research men 
as well as many senior scientists 
of the University of Chicago. 


Qualified men will enjoy rapid. 
advancement in this stimulating 
academic atmosphere. Recent 
engineering and science gradu- 
ates will gain valuable experi- 
ence with which to start a re- 
search career. The salary scale 
is thot generally prevailing in 
industry, with generous vacation 
allowance and benefits. 


Applicants must be U. S. citizens. 
Address your inquiries to: 
The University of Chicago 


NORTH AMERICAN AVIATION, INC. 3 


PHYSICISTS 
AND 
SENIOR RESEARCH 
ENGINEERS 


POSITIONS 
NOW OPEN 


Senior Engineers and Fagpicions havi ring 
outstanding academic background 
experience in the fields of: 


* Microwave Techniques 

* Moving Target Indication 
Servomechanisms 

* Applied Physics 

Equipment 

quipment 


mputers 

* Pulse Techniques 

Radar 

© Fire Control 

Circuit Analysis 

* Autopilot Design 

* Applied Mathematics 

© Instrument 

Automatic Prodectice Equipment 

‘est Equipment 

Electronic Design 

© Flight Test Instrumentation 
are offered excellent working conditions 
and opportunities for advancement in 
our Aerophysics Laboratory. Salaries are 
commensurate with ability, experience 
and background. id information as to 
age, education, experience and 
preference to: 


AEROPHYSICS LABORATORY 


Box No. H-4 
12214 South Lakewood Blvd. 


Downey, California 


Watts Humphrey 


Director of Scientific Personne! 


6040 South Greenwood Avenue 
Chicago, Illinois 


Use a CLASSIFIED ADVERTISEMENT 


For QUICK RESULTS 
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ELECTRICAL AND 
MECHANICAL 
ENGINEERS 


WE have attractive oppor- 
tunities in the design and 
methods ing de- 
partments in the electric 
motor field. 

This is a normal expansion 
program. 

Send details of experience 
and education. Include 
photo. 


Address: Chief Engineer 
Marathon Electric Manu- 
‘facturing Corporation 

12th and Cranberry 
Erie, Pennsylvania 


MECHANICAL ENGINEER 
Recent graduate with outstanding abilities in air 
Inquefaction or allied field for position of President's 
assistant in established manufacturing organization 
in this held. Unlimited opportunity for development 
Top salary plus profit sharing bonus. Correspondence 
strictly confidential 


Address CA-37§7, care of “Mechanical Engineering.” 


A midwestern state University has a “BCHANICAL ENGI- 
ING PROFESSORSHIP available in the field of machine design 
and/or industrial engineering, ao excellent opportunity for one 
primarily interested in good undergraduate teaching together with 
some supervision of graduate and other research. Minimum 
requirements are a Ph.D., an M.S. with several years of industrial 
experience, or an M.S. wishing to take Ph.D. while deawing ful! 
per Research and consulting encouraged. Young man pre- 
erred. In applying, give cank and salary expected. Address 
CA-3776, care "Mechanical Engineering“ 


PRODUCTION MANAGER-—Small, rapidly growing manvfac- 
turer of industrial reinforced plastic, located on Long Island ocar 
New York, needs a graduate mechanical engineer with two to 
three years’ production experience; preferably under 30; will 
have complete responsibility and authority in setting up produc- 
tion line, systems, procedures, etc. Familiarity with tool and dic 
operations, materials field, and mold design desirable — 
unity unlimited. Salary range $4000 to $5000 per year —_ 

ing upon qualifications. Please send « omplete resumé. dress 
CA-3777, care of “Mechanical Engineering 
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ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc., offers un- 
paralleled opportunities in Re- 
search, Development, Design and 
Test work in the fields of Long 
Range Guided Missiles, Auto- 
matic Flight ond Fire Control 
Equipment and Atomic Energy. 
Well-qualified engineers, de- 
signers and physicists urgently 
needed for all phases of work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 

Salaries Commensurate with 

training & experience. 
Excellent working conditions. 
Finest facilities and equipment. 
Outstanding opportunities for 

advancement. 
Write now—Give complete 
resumé of education, background 
and experience. 


Aerophysics & Atomic Energy 
RESEARCH DIVISION 


North American Aviation 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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CHIEF MECHANICAL ENGINEER—waoted. Must be ex 
enced in handling design and production of all mechan: re 
quirements of large commercial architect office in Pacific North- 
west. Salary open. Address CA-3698, care of “Mechanical 
Enginecring.”’ 


ASSISTANT MILL METALLURGIST—for large Copper Com- 
pany, Chile, South America. Young college graduate with some 
experience, to work io Mull Metallurgical Laboratory. 3-year 
cootract. Transportation both ways and salary while traveling 
by Company. In reply give complete details. Address 
A-3711, care of ““Mechamical Engineering.” 


ASSISTANT HYDRAULIC ENGINEER —with some field exper:- 
ence in construction of hydro-electris power plant projects, etc 
for large — Company, Chile, South America. Civil Engi- 
neering gr te preferred. 3-year contract. Transportation 
both ways aod salary while traveling paid by Company. lo reply 
give complete details. Address CA-3712, care of ‘Mechanical 
Engineering.” 


Midwestern engineering school with enroliment of 1100 students 
instructor or assistant with internal combustion 
ine experience. M.S. degree desired; start February firse. 
ary open Address CA-3725, care of “Mechanical Engineering.“ 


RESEARCH ENGINEER — interested in design and testing of 
special mechanisms; electronic instrument specialists, interested 
in developing new applications of existing oscilloscopic and os 
cillographic instruments; technical writers, photo retouchers; 
if interested in joining a smal! (200 men) growing organization, 
should contact Mr. Charles E. Balleisen, Supervisor, Mechanical 
Laboratory, Southwest Research Institute, 8500 Culebra Road, 
San Antonro, Texas. 
PUMP ENGINEER research and in 
application of various pump types, also design standard and 
— purpose models. Practical ¢ ence or knowledge in 
ign of low pressure pumps he! pful. id be able to calculate 
from formula. Recent graduate in Mechanical Engineering with 
major in hydraulics will be considered. Salary open. Send res- 
umé to Pioneer Manufacturing Company, 19679 Joho 
R. Sercet, Detroit 3, Michigan 


ENGINEERS—needed in all fields at all levels. . Salaries com- 
mensurate with experience and abilicy. Highly confidential 
service. Bring or mail } resumés to; Position Securing Bureau, 
inc., (Agency) 45 Joho St., New York 38, N.Y. 


The New York Naval Shipyard urgently needs Nawal Architects 
and engineers io the following fields: Mechanical, Marine, 
Electrical, Electronics, and Ordnance. The salary for chese posi- 
trons ranges from $3410.00 ro $$060.00 per annum, dependent upon 
the level and length of professional experience of the applicant 
Address replies to Employment Division, New York Naval Ship- 
yard, Brooklyn, New York. 


ENGINEERS Rupending southern industry has openings for 
mechanical engineers for desiga and machinery development work ; 
experienced electrical engineers and engineer experienced in struc- 
tural steel and reinforced concrete design. Pulp or paper industry 
experience helpful but not essential. Pleasé give ia first letter ful! 
details of education, age, experience, qualifications, references, 
availability and salary desir All details confidential. Address 
CA-3765, care of ‘Mechanical Engineering.” 
MAINTENANCE ENGINEERS—Mechanical Graduates with 
chemical or oi! refinery maintenance experience. Koowledge of 
production problems, plant repairs, alterations, spare parts, in 

ventories, etc. Steady, well-established firm. Pleasant working 
conditions, insurance, hocpicalization, pension plan. Progressive 
Personnel policies. Detroit area. $5,000-$6,400. Address CA- 

9772, care of “Mechanical 

LUBRICANTS SALESMAN DESIRED known 
chemical company has opening for salesman to market special 
line of cutting fluids and drawing compounds. Excellent oppor- 
tunity for right man with sales experience in lubrication. Draw- 
ing account against commission. Car necessary. Write fully 
your qualifications, on confidence, for early consideration. Ad- 
dress CA-3773, care of “Mechanical Engineering.” 


PROJECT ENGINEERS—to design a variety of high-epect d 
medium weight automatic machines. Develop new machines and 
improve existing machines for paper, wood or metal — 
Permanent. $ to 10 years’ experience required. The Diamond 
Match Company, Engineering & Mechanica! Development Dept, 
Barberton, Ohio. Artention: R. C. Brown 


DEVELOPMENT ENGINEER—BSME, age 26. Desires position 
that involves taking varied work from Problem stage thru i design, 
models, testing, patents and pre! 
Raperience in chemical research laboratory. Prefer = in 
Pacific Northwest, consider anywhere. Address CA-3747, care of 
Engioeer ing.” 
INDU STRIAL Chemical, mechanical engineer- 
ing background “ais plant 
controls, adi ma- 
chining, chemical industry. Languages: German 
BSME, BA Chemistry, veteran. Address cane, care of 
“Mechanical ical Engineering.” 


MANAGEMENT or PLANT ENGINEER—37, registered P.E., 
broad experience research, development, design and production in 
abrasives, chemical process equipment, tabletting and pelleting 
equipment, plant layout and cost reduction. Seeks executive leve! 
position with bonus or profit sharing participation. Address 
CA-3762, care of “Mechanical Engincer ing.” 
ENGINEERING OR GENERAL MANAGER—Broad adminis- 
pore experience to guide your om all the way. PhD 
lechanics, 12 years’ deve t and design, 10 years’ 
4 of manufactur ing. personnel, sales. Metal 
and plastic products. Address CA-3769, care of “Mechanical 


MECHANICAL ENGINEER— Age 37 Experienced plant main- 
tenance and production engineer. 14 years’ industrial employ- 
ment includin; ag new plant and facilities layout and construction, 
equipment and machine design and improvements and administra- 
tion and supervision of maintenance and operation. Address 
arn, care of ‘Mechanical Engineering.” 


MECHANIC AL ENGINEER —35, married, B.S., educated in 

and Switzerland, proficient in French h and German 
Voried experience in the manufactere of small, precision parts, 
desires supervisory position with manufacturer of instruments 
or other precision devices. Address CA-3778, care of “Mechan- 
ical Engineering.” 


EMPLOYMENT AGENCIES 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS 
Our staff—technical graduates—serving both employer and appli- 
cant 20 years~-no fee until placed—Bradley Placement Service, 
$55 Leader Building—Cleveland 14, Ohio. 
ENGINEERS AND EXECUTIVES This confidential service for 
outstanding men who desire positions paying $5,000 co $40,000 
will develop preliminary negotiations with reputable organiza- 
tions without risk to present position. For complete details, send 
xperience record and expected salary range. Tomsett Associates, 
337 Frick Bidg., Pittsburgh 19, Pa. 


SALARIED POSITIONS $3, 500 to $35,000. We offer 
the original al service (establ 

42 years) ocedure Shaghen ethical standards 1s 
individualized to your personal requirements. Ideo- 
tity covered; present position protected. Ask for 
particulars 


R. W. BIXBY, INC. 
115 Dun Bids. Buffalo 2, N.Y, 


SALARIED PERSONNEL $3,000—$25,000 
This confid 1 service, blished 1927, is geared to 
needs of high grade men who seck a change of connection 
under conditions, assuring, if employed, full protection 
to present position. Send name and address only for 
details. Personal consultation invited 

JIRA THAYER JENNINGS 
Dept. J, 241 Orange Street, New Haven, Conn. 


POSITIONS WANTED 


ROCKET ENGINEER 
Project Engineering—Seress Analysis—Design aod Develop- 
ment —Test Facility Design. Address CA-3676, care of “’Mechan- 


ial E 


CHIEF ENGINEER—20 years’ progressive design, construction, 
and administration. Chemical process, building and equipment 
fields. Dr. Eng. Se. Economy programs for product recovery, 
plant maintenance and utilities. Background: petroleum, food 
and drug industries. Prefer N.Y. Area. Salary $20,000. Address 
CA-3746, care of ‘Mechanical Engineering.” 


Use a 
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JUST “dial in” YOUR WEATHER! 


Above you see the control panel of a ‘weather fac- 
tory” for plant research at California Institute of 
Technology. The weather making is part of the 
important work being done in Caltech’s half-million 
dollar Earhart Plant Research Laboratory—an im- 
posing layout embracing six air conditioned green- 
houses and thirteen air conditioned laboratories, 
all dedicated to uncovering more basic knowledge 
of plants and their cultivation. 

The plant experiments are being made under the 
most closely controlled conditions of weather, light, 
temperature and sterility existing anywhere in the 
world today. To accomplish this control, the 
greenhouses are provided with the specially built 
Minneapolis- Honeywell control panel equipped 
with Marsh Pressure Gauges, and a time clock 


Marsh alone has the 
RECALIBRATOR — quickest 


panel, constructed by Caltech scientists, for con- 
trolling lights. Temperature can be held to a 
fraction of a degree in any part of the greenhouses 
and laboratories. 

Caltech scientists hope that some of their funda- 
mental research will eventually indicate the best 
growing conditions for varieties of vegetables in- 
creasing the world’s food productivity, and may yield 
vegetables of greatly increased nutritional value. 

Here is a project where accuracy of control and 
operation outweighs all other considerations. So 
it is particularly significant that all of the pressure 
gauges on the panel above are Marsh Gauges. A 
distinguished instrument, Marsh keeps distin- 
guished company. For all plant services and equip- 
ment requiring pressure gauges, insist on Marsh. 


.MARSH INSTRUMENT co. Sales offilicte of Jas. P. Marsh Corporation 


DEPT. 29, Skokie, Ill. 
Export Dept.. 155 E. 44th St., New York, New York 


| 


and best way to correct a 
gauge or dial thermometer 
that hos been knocked out of 
adjustment. 


THE STANDARD OF ACCURACY 


ENGINEERING ‘January, 1952 - 125 


vs. 
= 
p 
x 
i 
ty 
> 
ay 


Inserted at rate of $20.00 of Equi ent 
each issue, $15.00 per issue Not Included 
on yearly contract 
BLACK & VEATCH tndustelel Design Consult Z. H. POLACHEK 
CONSULTING ENGINEERS MYERS & ADDINGTON Res. Potent Attomey 
Electricity Water Sewage Industry Consulting Engineers 1234 Broadway 
Reports, Design, Super ot C (ot 31st St.) New York 1, N.Y. 
Investigations, Valuation and Rates 21 East 40th Leg yw York 16, N. Y. Phone LO 5-3088 
4706 Brosdwey Kansas City 2, Missouri 
EHRCO DIE CASTING SERVICE 
WELD TESTING 
Die Casting Consultation SANDERSON & PORTER 


Equipment Installation 
Die and Product Design 
John R. Ehrbar, Pres 
303 Mein Street, Stemtord, 
Telephone 3-2308 


Inspection Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


ENGINEERS AND CONSTRUCTORS 


New York Chicago San Francisco 


C. M. HATHAWAY 
CONSULTING ENGINEER 


Project Engineering, Product Development, 
Production Designs » Caheenatouy and Shop 
Facilities for rch, Model Work, 
and Pilot Manufacturing 


1315 S. Clarkson Street Denver 10, Colorado 


NUCLEAR DEVELOPMENT ASSOCIATES, inc. 
—NDA— 


le Ph Math 


Engineers. Studies in Analytical he 
and 


80 Grand Street White Plains, N.Y. 
White Plains 8-5800 


Power Plants, Structures 
Transmission Systems 


SARGENT & LUNDY 
140 S. Dearbom St., Chicago, Ill. 


ENGINEERS AND CONSULTANTS 


Design and Supervision of Gonstenstion 
Reports -E: 
Machine Design — Technical Publications 


Boston New York 


DELOS M. PALMER & ASSOCIATES 


{CONSULTING 


Designers of Special Seems | Machines 
Product Deve 
and Model Work 


4401 Jackman Rd. Toledo 12, Ohio 


J. E. SIRRINE COMPANY 


gineers 
and on of Steam 
Hydro-electric Po Plants, Ind 
i 
ting 
Plans 
Greenville, South Caroline 


GEORGE H. KENDALL 
Consulting Mechanical Engineer 
Cost Reduction Seudies: Process of Product 
Redesign E g Products for Greater Proht 
Trouble Shooting Production, Design, Cost Problems, 
Specialist Automatic Machinery Processes, Controls, 
New Developments, Patent Scudies, Lovestigations 
New Products & Process Engineering Studies 
P.O, Box 72 1923 Tel. Darien 
Noroton Heights Darien, Connecticut 


Research and Development 
Product Engineering and Styling 
Production Machines 
“Tech” Manuals prepared for 
Defense Contractors. 
Write for Brochure 


E. 12th Street 
| MAST DEVELOPMENT CO Inc DEVELOPMENT CO- Inc MAST DEVELOPMENT CO: inc lewe 


An announcement in this 
section will acquaint others 
with your 


specialized practice. 


STANLEY ENGINEERING COMPANY 
CONSULTING ENGINEERS 


Power Plants 
Diesel - Hydro 


Design - Constrection - Test - Valuat 
Hershey Building ii Muscatine, iowe 
DESIGNING 
ENGINEERING 


Machines @ Products ©@ Plants 
Processes @ Production @ X-Ray 


SAM TOUR & CO., INC. 
44 TRINITY PL., 6, N.Y. 


Every Advertiser 


appearing in 


MECHANICAL 


ENGINEERING believes .. . . 


that his products . . 
behind them. . 


scrutiny of the high calibre engineers and executives 
comprising MECHANICAL ENGINEERING readership. 


. the service in them and the service 
. will stand up under the most searching 
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Choice of Heat Transfer Surfaces for Greater Design Flexibility 


With Trane Brazed Aluminum Heat Exchangers, 
you choose from a great variety of surfaces in solving 
exactly your heat transfer problems. They may be 
straight and continuous (A). They may be serrated 
(B). Or they can be of herringbone design (C). With 
these basic designs, exactly the right surface can be 
selected to provide the correct ratio of heat transfer 
to pressure drop characteristics. 

Many further variations of these general types 
are practical. The height and the thickness of the fin 
can be varied. So can the number of fins per inch. In 
fact, fins with entirely different patterns, heights and 
number of corrugations per inch can be used side-by- 
side to handle different fluids in the same exchanger. 

Thanks to this great flexibility you can provide 


just the heat transfer, just the pressure drop volume, 
velocity number and direction of passes you want 
with Trane Brazed Aluminum Heat Exchangers. 

Design flexibility is but one of the many advan- 
tages of Trane Brazed Aluminum Heat Exchangers. 
Compared to conventional exchangers, they produce 
more heat transfer efficiency in !;4 the space with !4 
the weight at approximately '4 the cost. 

These all-aluminum heat exchangers are rugged, 


, too. They take test pressures up to 1,000 pounds per 


square inch and temperatures from —300° to 500° F. 
Whether the job calls for high or low tempera- 
tures or pressures, one stream or many, Trane Brazed 
Aluminum Heat Exchangers can be the answer. 
Contact your Trane sales office or write direct. 


TRANE 


MANUFACTURING ENGINEERS 
OF HEATING, VENTILATING AND 
AIR CONDITIONING EQUIPMENT 


THE TRANE COMPANY, LA CROSSE, WIS. 
Eastern Mfg. Division . . . Scranton, Pennsylvonio 
Trane Compony of Canada, itd. . . . Toronto 
Here are a few of the many varieties of Trane purposes. 2) A cross flow gas-to-gas unit which 
Brazed Aluminum Heat Exchangers which are is used for yay for aircraft engines. 
now in actual service: 1) A cross flow unit for 3) A counter flow ue-to- to tiauls exchanger OFFICES IN 80 U. S. 
liquid-to-gas exchange used for condensing for high pressure ai AND 14 CANADIAN CITIES 
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TRANE 
TRANE Brazed Aluminum Heat Exchangers Offer Wide 
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the requirements of highly specialized appli- 


The line of Du Mont cathode-ray tubes is 

> carefully engineered to provide the broadest 
ee possible coverage of the entire range of stand- 

; ard applications. In some instances, however, 


cations are beyond the capabilities of RTMA 
Registered cathode-ray tube types. For such 

ca 0 e- ray cases, Du Mont SPECIAL CATHODE-RAY 
TUBES offer the answer. Typical examples 
of these special tubes are shown below. 


TYPE K1101P—5-inch flat-faced tube designed for ultra- 
high-speed oscillography. Will provide spot writing speeds 
as high as 1000 in./,sec. Overall maximum accelerating 
potential of 37,000 volts, with good deflection sensitivity. 


TYPE K1080P —7-inch magnetically focused and deflected 
tube operating at accelerating potentials up to 30,000 volts, 
providing high light output with excellent resolution. Face- 
plate manufactured to conform to uniform standard of cur- 
vature and thickness. 


TYPE K1065P —3-inch flat-faced tube with high deflection 
sensitivity. Deflection-electrode connections through neck 
enable high-frequency applications. 


If you have a problem beyond the range of ue 

the facilities of Du Mont, the skill of the for connection to ofl 
mest experienced designers of cathode-ray deflection prssenntar 

tubes in the industry, are at your disposal for 4 


oe The above tubes sre representative of the Du 
e of SPECIAL CATHODE-RAY TUBES. Fo 
etailed information on these, and other Du Mon 
ECIAL TUBES, write to Department G at 


TUBE DEVELOPMENT LABORATORY, ALLEN B. DU MONT LABORATORIES, INC., 1000 MAIN AVE., CLIFTON, N. J. 
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Now Operating in 43 States and 15 Foreign Countries 


Wide popularity — and deserved! Clarage Type RT Fans bring 
efficient performance and tremendous endurance to your most exacting 
jobs — induced draft, forced draft, and furnishing air for industrial 
processes... pressures to 38.6 inches (standard air); temperatures to 
1000 deg. F.; capacities to 300,000 c. f. m. 


Here is HEAVY-DUTY fan equipment which carries the endorsement 
of consulting engineers, plant engineers and boiler manufacturers. 
Install RT Fans and your first cost is the last —for a long time to come. 
Call us in for specific recommendations! 


YOU CAN RELY ON 


CLARAGE 


609 PORTER STREET 
Clarage Fan Company (aiamazoo, MICH. 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: Canada Fans, itd., 4285 Richelieu St., Montreal 
7 MECHANICAL ENGINEERING 


WRITE FOR : 
CATALOG 
901 


Applications, specifications and avail- 
able arrangements all covered in 
catalog. Send for your copy today. 
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BIG TRAP CAPACITY 


IN A SMALL PACKAGE 


eee buy Armstrongs 


SIZE FOR SIZE 
THEY GIVE YOU MORE 


FROM THE RIDICULOUS TO THE SUBLIME... 
The monstrosity on the left is a steam trap once 
factured in G y. It weighs 116 Ibs. but 
has no more capacity than the 10! lb. Armstrong 
trop on the right. All of which is a means of 
f ing your ion on the importance of a 
steam trap leverage system. The size of the big 
trop is necessary due to its crude-by-comparison 
leverage design. 


Mechanicat ENGINEERING 


Astron steam trap capacity is a bargain 
size for size because of the patented leverage system. 
In an Armstrong trap for 100 psig. leverage is 
higher than in one for, say, 15 psig. Thus, a larger 
valve can be opened than weak be possible if the 
leverage was the same for all pressures. 


That sounds simple, but isn’t. If higher leverage is 
secured with a longer lever arm, a bigger trap body 
is needed. That’s the trouble with the elephant 
shown at the left. Also the design must permit 
the valve to open wide or it will restrict the orifice, 
reducing capacity. Armstrong’s design answers these 
problems better than any other design. 

, P.S. When comparing traps be sure capacities 
are based (as are Armstrongs) on actual tests with 
condensate at steam temperature. No other basis 
is reliable. ARMSTRONG MACHINE WORKS, 
894 Maple St., Three Rivers, Michigan. 


¥ 


The 36-PAGE STEAM TRAP BOOK 
gives dimensions, weights and actual 
capacities of Armstrong traps. Write 
for a copy or Call your local Armstrong 
Representative. 


STEAM TRAPS 


January, 1952 


4 
Pte. 
al 
# i 
: 
= 
4 
x 
re 
= 
4 
; 


New T-lathe provides sensitive machining for jet 
engine shrouds and other large-diameter thin- 
walled pieces... help of TIMKEN" bearings 


ACHINING large, thin-walled 

shrouds and similar pieces for 
turbojet engines presented a tough 
problem to Pratt & Whitney Aircraft. 
Conventional large-swing lathes were 
too heavy, lacked the delicate touch 
needed to make light, precise cuts 
on these parts. 

Through the combined efforts of 
Pratt & Whitney Aircraft and Lodge 
& Shipley Company engineers, a new 
60” right angle chucking lathe—the 
“T-lathe”—was evolved, and built by 
Lodge & Shipley. More compact and 
less expensive than conventional mod- 
els, the new lathe provides the re- 


quired accuracy, speed and accessi- 
bility. And to insure precision, the 
spindle of the new lathe is mounted 
on precision Timken” tapered roller 
bearings. 

When mounted on Timken bear- 
ings, spindles are held rigid—chatter 
prevented. Due to tapered construc- 
tion, Timken bearings permit pre- 
loading to any desired degree and 
carry any combination of radial and 
thrust loads. Line contact between 
rollers and races provides load capac- 
ity to spare. 

Timken bearings reduce machine 
tool manufacturing costs too. Assem- 


The LODGE & SHIPLEY COMPANY mounts 
the spindle of its new 60” right angle 
chucking lathe on precision Timken 
tapered roller bearings. With Timken 
bearings, spindle precision is insured. 


bly and setup of the bearings are 
quick and easy. No special thrust 
bearings are needed. 

No other bearing can offer all the 
advantages of the Timken bearing. 
Specify them for the machinery you 
buy or build. Look for the trade-mark 
“Timken” on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian Plant: 
St. Thomas, Ontario. Cable address: 
“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


FINISHED TO CLOSER 
TOLERANCES 
Finishing to incredible smooth- 
mess accounts for much of the 
precise, smooth rolling perform- 
ance of Timken bearings. This 
honing operation is typical of 
the accurate manufac- 
turing methods of the Timken 

-ompany. 
The Timken Company is the 
acknowledged leader in: 1. 


ne manufacturing; 3. rigid quality 
control; 4. special anal alysis steels. 


NOT JUST A BALL) NOT JUST A ROLLER “— THE TIMKEN TAPERED ROLLER 


TIMKEN 


TAPERED ROLLER BEARINGS 


! 
BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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